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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cooling equipment for electronic part 
capable of maintaining the blast volume even though a counter part is arranged 

at the suction side. 

SOLUTION: An impeller 3 having a plurality of blades 31 for sucking air from one 
of the axis directions of a rotary shaft 27 is fixed to the rotor of a motor 2. A 
casing 1 having a cylindrical cavity 4 for housing the motor 2 and impeller 3 is 
constituted with a peripheral wall portion 1 1 surrounding the outer periphery of an 
impeller 3 and a block wall portion 12 blocking the end portion located in other 
direction of the cavity 4. At the peripheral portion 1 1 , one sideward outlet 5 is 
formed to discharge the air sucked through a cavity 4 and placed near the other 
end portion toward radial direction of the rotating shaft 27 in axis direction in such 
a manner that the portion 15 surrounding the impeller 3 over the whole periphery 
is remained at the position near the end portion of one of the axis directions. 
Spacer means 7 is provided to make the intervals to the counter parts constant at 
the casing 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The impeller which has the blade of two or more sheets which attracts 
air from one direction of the direction of an axis of the revolving shaft of the motor 
which has Rota and a stator, and said motor, and was fixed to said Rota, The 1st 
wall which surrounds said impeller so that it may have casing which has the 
cavity by which said impeller is contained and said casing may demarcate said 
cavity. The 2nd wall which prevents that it is located in the direction side of 
another side of said direction of an axis, counter with said impeller, and said air 
flows toward the direction of said another side rather than said impeller, It has the 
delivery which breathes out the air which is attracted through said cavity and 



flows along with said 2nd wall. Said 1st wall The electronic-parts cooling systenn 
characterized by having the surrounding part which surrounds said innpeller over 
the perinneter so that generating of the circumference lump phenomenon of air in 
which many of air exhausted from said delivery is promptly attracted from 
opening located in one [ said ] direction of said cavity may be controlled. 
[Claim 2] The electronic-parts cooling system according to claim 1 with which a 
spacer means to form the space which permits projecting toward one [ said ] 
direction and attracting [ of said revolving shaft ] air in said cavity from a path in 
said casing is established. 

[Claim 3] Said axis lay length of said spacer means is an electronic-parts cooling 
system according to claim 2 set to the dimension which can establish the suction 
pressure which can attract air sufficient in said cavity when said cavity and the 
opposite member which counters on the whole have been arranged on the edge 
of one [ said ] direction of said spacer means. 

[Claim 4] It is the electronic-parts cooling system according to claim 2 or 3 with 
which the configuration of the profile of said casing is making the rectangle 
mostly, said spacer means consists of said four pillars arranged mostly at each 
corner of a rectangular profile, and the breakthrough in which a mounting screw 
is inserted is formed in said four pillars. 

[Claim 5] Said spacer means is an electronic-parts cooling system according to 
claim 2 or 3 constituted by the leg of two or more webs which support housing of 
said motor to said casing. 

[Claim 6] Said casing is an electronic-parts cooling system according to claim 1 
which has said one delivery which breathes out said wind only to an one direction. 
[Claim 7] Said casing is an electronic-parts cooling system according to claim 1 
which has said two or more deliveries so that said wind may be breathed out in 

the direction of a path of said revolving shaft. 

[Claim 8] Said casing is an electronic-parts cooling system according to claim 1, 
2, or 3 characterized by consisting of a heat sink which the 1st casing part 
containing said surrounding part and the 2nd casing part containing said 2nd wall 



were put together and constituted, and said 2nd casing part adjoined said 
delivery, and was equipped witli two or nnore radiation fins. 
[Clainn 9] Tlie electronic-parts cooling system according to clainn 1 with which 
said 2nd wall of said casing is constituted by the cooled wall of the electronic 
instrument which should be cooled. 

[Claim 10] Said casing is an electronic-parts cooling system according to claim 9 
which has said cooled wall and the 3rd wall which counters through a gap. 
[Claim 11] Air is attracted from one direction of the direction of an axis of DC 
brushless motor which has Rota and a stator, and the revolving shaft of said 
motor. The impeller which has the blade of two or more sheets formed so that the 
air which drew in might be passed mainly in the direction of another side of said 
direction of an axis, and was fixed to said Rota, It is the electronic-parts cooling 
system equipped with casing which has the cylindrical wall section by which said 
motor and said impeller are contained. Said casing has the lock out wall which 
prevents that it is located in the direction side of said another side, and said air 
flows toward the direction of said another side rather than the circumferential wall 
containing said cylindrical wall section surrounding the periphery of said impeller, 
and said impeller. The electronic-parts cooling system characterized by forming 
in said circumferential wall at least one side delivery which breathes out the air 
which was open for free passage with the interior of said cylindrical wall section 
in the location of the edge approach of the direction of said another side of said 
direction of an axis, and was attracted inside said cylindrical wall section in the 
direction of a path of said revolving shaft. 

[Claim 12] Said side delivery is an electronic-parts cooling system according to 
claim 1 1 currently formed so that generating of the circumference lump 
phenomenon of air in which many of air exhausted from this side delivery is 
promptly attracted from opening located in one [ said ] direction of said cylindrical 
wall section may be controlled. 

[Claim 13] It is the electronic-parts cooling system according to claim 12 which a 
spacer means is formed in the wall located in one [ said ] direction of said casing. 



and is set to the dimension which can establish the suction pressure which can 
attract air for the interior of said cylindrical wall section with the dinnension of said 
direction of an axis of said spacer means sufficient when said opening of said 
cylindrical wall section and the opposite member which counters on the whole 
have been arranged on the edge of one [ said ] direction of said spacer means. 
[Claim 14] The impeller which has the blade of two or more sheets which attracts 
air from one direction of the direction of an axis of the revolving shaft of the motor 
which has Rota and a stator, and said motor, and was fixed to said Rota, The 1st 
wall which surrounds said impeller so that it may have casing which has the 
cavity by which said motor and said impeller are contained and said casing may 
demarcate said cavity, The 2nd wall which prevents that it is located in the 
direction side of another side of said direction of an axis, counter with said 
impeller, and said air flows toward the direction of said another side rather than 
said impeller. It has the delivery which breathes out the air which is attracted 
through said cavity and flows along with said 2nd wall. Said casing The 2nd 
casing part containing the 1st casing part containing said a part of 1st wall, the 
remainder of said 1st wall, and said 2nd wall is put together and constituted. Said 
1st casing part has the surrounding part which surrounds said impeller over the 
perimeter so that generating of the circumference lump phenomenon of air in 
which many of air exhausted from said delivery is promptly attracted from 
opening located in one [ said ] direction of said cavity may be controlled. The 
electronic-parts cooling system characterized by said 2nd casing part consisting 
of a heat sink which adjoined said delivery and was equipped with two or more 
radiation fins. 

[Claim 15] In the edge of one [said ] direction of said 1st wall Housing of said 
motor is supported through two or more webs which opened spacing in the hoop 
direction and have been arranged. In said the 1st casing part or said housing The 
electronic-parts cooling system according to claim 14 with which a spacer means 
to form the space which permits projecting toward one [ said ] direction and 
attracting [ of said revolving shaft ] air in said cavity from a path is established. 



[Claim 16] Said axis lay length of said spacer means is an electronic-parts 
cooling system according to claim 15 set to the dimension which can establish 
the suction pressure which can attract air sufficient in said cavity when said 
cavity and the opposite member which counters on the whole have been 
arranged on the edge of one [ said ] direction of said spacer means. 
[Claim 17] Said spacer means is an electronic-parts cooling system according to 
claim 14 or 15 constituted by the leg of two or more of said web sections. 
[Claim 18] Said two or more radiation fins which said casing has said one 
delivery which breathes out said wind only in the one direction, and were 
prepared in said heat sink are electronic-parts cooling systems according to 
claim 14 arranged so that the flow of said air exhausted from said delivery may 
be met. 

[Claim 19] The impeller which has the blade of two or more sheets which attracts 
air from one direction of the direction of an axis of the revolving shaft of the motor 
which has Rota and a stator, and said motor, and was fixed to said Rota, The 1st 
wall which surrounds said impeller so that it may have casing which has the 
cavity by which said motor and said impeller are contained and said casing may 
demarcate said cavity, The 2nd wall which prevents that it is located in the 
direction side of another side of said direction of an axis, counter with said 
impeller, and said air flows toward the direction of said another side rather than 
said impeller. It has the delivery which breathes out the air which is attracted 
through said cavity and flows along with said 2nd wall. Said 2nd wall of said 
casing is constituted by the cooled wall of the electronic instrument which should 
be cooled. In the edge of one [ said ] direction of said 1st wall Housing of said 
motor is supported through two or more webs which opened spacing in the hoop 
direction and have been arranged. Said 1st wall It has the surrounding part which 
surrounds said impeller over the perimeter so that generating of the 
circumference lump phenomenon of air in which many of air exhausted from said 
delivery is promptly attracted from opening located in one [ said ] direction of said 
cavity may be controlled. The electronic-parts cooling system characterized by 



establishing a spacer means to fornn the space which pernnits projecting toward 
one [ said ] direction and attracting [ of said revolving shaft ] air in said cavity 
fronn a path in said casing. 

[Claim 20] Said casing is an electronic-parts cooling system according to claim 
19 which has said cooled wall and the 3rd wall which counters almost extensively 
through a gap. 

[Claim 21] In the edge of one [said ] direction of said 1st wall Housing of said 
motor is supported through two or more webs which opened spacing in the hoop 
direction and have been arranged. The leg or said housing of said two or more 
webs The electronic-parts cooling system according to claim 19 constituted so 
that a spacer means to form the space which permits projecting toward one 
[ said ] direction and attracting [ of said revolving shaft ] air in said cavity from a 
path may be constituted. 

[Claim 22] The motor which is the electronic-parts cooling system arranged in 
said receipt case for cooling of the electronic parts arranged inside the receipt 
case of electronic equipment, and has Rota and a stator, The impeller which has 
the blade of two or more sheets formed so that the air which attracted and 
attracted air from one direction of the direction of an axis of the revolving shaft of 
said motor might be passed mainly in the direction of another side of said 
direction of an axis, and was fixed to said Rota, Casing which has the tubed 
cavity by which said motor and said impeller are contained. Said casing has the 
circumferential wall surrounding the periphery of said impeller, and the lock out 
wall which blockades the edge located in the direction of said another side of 
said cavity. To said circumferential wall It leaves the surrounding part which 
surrounds said impeller covering the location of the edge approach of one 
direction of said direction of an axis to the perimeter. The electronic-parts cooling 
system characterized by forming at least one side delivery which breathes out 
the air which drew in through said cavity in the location of the other-end section 
approach of said direction of an axis in the direction of a path of said revolving 
shaft. 



[Claim 23] Said electronic-parts cooling systenn opens sufficient tooth space to 
establish suction pressure between opening located in one [ said ] direction of 
said cavity of said casing, this opening, and the opposite member which counters, 
and is contained by said receipt case. Said electronic-parts cooling system 
adjoins said electronic parts, is lining up side-by-side, and is arranged. Said 
electronic-parts cooling system is electronic equipment which built in the 
electronic-parts cooling system according to claim 22 arranged so that the heat 
sink with which the air exhausted from said side delivery was established to said 
electronic parts or said electronic parts may be sprayed directly. 
[Claim 24] The impeller which has the blade of two or more sheets which attracts 
air from one direction of the direction of an axis of the revolving shaft of the motor 
which has Rota and a stator, and said motor, and was fixed to said Rota, The 1st 
wall which surrounds said impeller so that it may have casing which has the 
cavity by which said motor and said impeller are contained and said casing may 
demarcate said cavity, The 2nd wall which prevents that it is located in the 
direction side of another side of said direction of an axis, counter with said 
impeller, and said air flows toward the direction of said another side rather than 
said impeller. It has the delivery which breathes out the air which is attracted 
through said cavity and flows along with said 2nd wall. Housing of said motor is 
supported by said 1st wall through two or more webs. To said casing The 
electronic-parts cooling system with which a spacer means to form the space 
which permits projecting toward one [ said ] direction and attracting [ of said 
revolving shaft ] air in said cavity from a path is established. 
[Claim 25] The electronic-parts cooling system according to claim 24 with which 
said 2nd wall of said casing is constituted by the cooled wall of the electronic 
instrument which should be cooled. 

[Claim 26] Said casing is an electronic-parts cooling system according to claim 
25 which has said cooled wall and the 3rd wall which counters almost extensively 
through a gap. 

[Claim 27] Said air blasting equipment for electronic-parts cooling according to 



claim 24 is electronic equipment contained by the receipt case in the condition 
that said opposite member contacts or approaches said spacer means. Said 
delivery is formed so that said air may be breathed out in the whole direction of a 
path of said revolving shaft. Said 1st wall has the surrounding part which 
surrounds said impeller over the perimeter so that generating of the 
circumference lump phenomenon of air in which many of air exhausted from said 
delivery is promptly attracted from opening located in one [ said ] direction of said 
cavity may be controlled. Electronic equipment arranged so that a duct may be 
formed between said cooled walls from which said opposite member constitutes 
said 2nd wall. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic-parts cooling 
system used for it by the interior of the receipt case of electronic equipment, 
containing. 
[0002] 



[Description of tine Prior Art] Tine blower called the path style blower which 
passes a wind in the direction of a path which intersects perpendicularly with the 
direction of an axis using an axial blower is indicated by JP, 2-231 940,A and 
JP,2-231941,A- First of all, the impeller which has the blade of two or more 
sheets formed so that the air which attracted and attracted air from one direction 
of the direction of an axis of the revolving shaft of a motor might be passed in the 
direction of another side of the direction of an axis is fixed to the revolving shaft 
of a motor, and the axial blower has the structure arranged in the tubed cavity by 
which the impeller was demarcated by the circumferential wall of casing at least. 
The axial blower has the property that much air capacity is, although a pressure 
is small. Then, using this property, the above-mentioned path style blower was 
developed in order to obtain a path style blower with less [ thickness is thin, and 
there is more air capacity than a cross-flow fan or a sirocco fan, and ] noise than 
a sirocco fan. 

[0003] This conventional path style blower has closed the end of the cavity by 
which an impeller is contained by the lock out wall, and has the side delivery 
which removed a part of circumferential wall of casing in the direction of an axis 
altogether, and formed it in it. This side delivery has extended thoroughly from 
the end of a cavity to the other end. That is, from this side delivery, the blade of 
an impeller is thoroughly exposed. 

[0004] Moreover, the electronic-parts cooling system of the structure which cools 
the heat sink with which electronic devices, such as CPU, were attached using 
the axial blower is indicated by U.S. Pat. No. 5,288,203 and JP,7-1 11302,A. 
[0005] 

[Problem(s) to be Solved by the Invention] When the electronic-parts cooling 
system was made using the above-mentioned conventional path style blower 
using an axial blower and having been examined actually, it turned out that there 
are few amounts (blast weight) of the wind exhausted from a side delivery than 
anticipation. 

[0006] Moreover, when the electronic-parts cooling system using the 



conventional path style blower was contained in the receipt case of electronic 
equipnnent with thin thickness, it turned out that blast weight falls extrennely or 
blast weight beconnes zero substantially. 

[0007] The object of this invention is to offer an electronic-parts cooling system 
with more blast weight than before. 

[0008] Even if it contains other objects of this invention in the receipt case of 
electronic equipment with thin thickness, they are to offer the electronic-parts 
cooling system which can secure predetermined blast weight certainly. 
[0009] Another object of this invention is to offer the electronic-parts cooling 
system which can cool certainly the electronic instrument which generates heat 
even when the tooth space within the receipt case of electronic equipment is 
small. 
[0010] 

[Means for Solving the Problem] The electronic-parts cooling system of this 
invention is equipped with the impeller which has the blade of two or more sheets 
which attracts air from one direction of the direction of an axis of the revolving 
shaft of the motor which has Rota and a stator, and a motor, and was fixed to 
Rota, and casing which has the cavity by which an impeller is contained. Casing 
is equipped with the 1st wall which surrounds an impeller so that a cavity may be 
demarcated, the 2nd wall which prevents that it is located in the direction side of 
another side of the direction of an axis rather than an impeller, counter with an 
impeller, and airflows toward the direction of another side, and the delivery 
which breathes out the air which is attracted through a cavity and flows along 
with the 2nd wall. 

[0011] In this invention, it is characterized by the 1st wall having the surrounding 
part which surrounds an impeller over the perimeter so that generating of the 
circumference lump phenomenon of air in which many of air exhausted from the 
delivery is promptly attracted from opening located in one [ said ] direction of a 
cavity may be controlled. One side delivery which carries out opening in one 
direction of the direction of a path of a revolving shaft is sufficient as the delivery 



which breathes out the air which flows along with the 2nd wall here, and two or 
more side deliveries which carry out opening in two or more directions of the 
direction of a path of a revolving shaft are sufficient as it, and the omnidirectional 
delivery which carries out opening over the hoop direction perimeter further is 
sufficient as it. 

[0012] The 2nd wall of casing is good anything, if it prevents that it is located in 
the direction side of another side of the direction of an axis, counter with an 
impeller, and air flows toward the direction of another side rather than an impeller. 
The 2nd typical wall is a lock out wall (or bottom wall section) which constitutes 
one casing which was formed with the same ingredient as the ingredient which 
constitutes the 1st wall, and became independent with the 1st wall. When 
adopting such a configuration, the electronic instrument which should be cooled 
is formed together with a cooling system so that it may be cooled by the air 
breathed out from a delivery. In this case, what is necessary is just to spray direct 
air to the heat sink prepared to one or more electronic parts or electronic parts 
prepared together with the cooling system. If it does in this way, even if it 
arranges the blower for electronic-parts cooling in the thin receipt case of 
thickness, electronic parts can be cooled certainly. Moreover, the heat sink 
excellent in the thermal conductivity with which an electronic instrument is 
equipped may constitute the 2nd wall of casing. It is desirable to adjoin a delivery 
and to prepare two or more radiation fins in such a heat sink. In this case, an 
electronic instrument is indirectly cooled through the 2nd wall (heat sink). 
Furthermore, the cooled wall of the electronic instrument which should be cooled 
may constitute the 2nd wall of casing. If it does in this way, the cooled wall of an 
electronic instrument will be directly cooled by the wind which flows along with 
the 2nd wall. 

[0013] In addition, in order to increase the blast weight from a delivery, it is 
indispensable to form so that the air circulation phenomenon in which many of air 
exhausted from this delivery is promptly attracted from opening located in one 
[ said ] direction of a cavity or the cylindrical wall section may not generate a 



delivery. When an "air circulation phenonnenon" exannines the above-nnentioned 
conventional blower, it is found out, and it is not a technical ternn but the 
vocabulary defined in this application description here. The artificer traced that 
the cause that the prospective blast weight is not obtained was in the point which 
is extending the delivery thoroughly fronn the end of a cavity to the other end, i.e., 
the point at which the blade of an innpeller is thoroughly exposed fronn the 
delivery, in the above-mentioned conventional blower, as a result of perfornning 
various trials. If the blade of an impeller is thoroughly exposed from a delivery, 
the phenomenon around which the wind which flowed out of the location near 
attraction opening of a cavity among the winds which came out from the delivery 
will be promptly attracted by attraction opening of a cavity, or turns, i.e., the 
circumference lump phenomenon of air, and an air circulation phenomenon will 
occur. If this air circulation phenomenon occurs, blast weight of the part of the air 
around which it turns decreases. In this invention, this air circulation 
phenomenon is substantially decreased by leaving a surrounding part. If blast 
weight can be ideally increased conventionally even if some air circulation 
phenomena occur although it is desirable to form a side delivery so that an air 
circulation phenomenon may not occur at all, the object of this invention will be 
attained. 

[0014] What is necessary is just to form at least one side delivery which breathes 
out the air which was open for free passage with the interior of the cylindrical wall 
section in the location of the other-end section approach of the direction of an 
axis, and was attracted inside the cylindrical wall section by the circumferential 
wall containing the cylindrical wall section in the direction of a path of a revolving 
shaft, in applying to the electronic-parts cooling system which has the 
circumferential wall equipped with the cylindrical wall section by which an 
impeller is contained in this invention. A circumferential wall can also be made 
into the structure which equipped the outside of the cylindrical wall section with 
the rectangle-like frame section. In this case, of course, a part of cylindrical wall 
section may constitute a part of frame section. 



[0015] Even if the blade of two or more sheets prepared in an innpeller originally 
passes air in the direction of an axis (nnainly), it is desirable to fornn so that the air 
which drew in can be passed as much as possible in the direction of a path. Even 
if it is the impeller for axial blowers which passes a wind in the direction of an 
axis, a wind flows in the direction of a path according to a centrifugal force by the 
revolution of an impeller. Then, it is desirable to design a blade so that the 
amount of the air which flows in the direction of a path according to a centrifugal 
force as much as possible may increase. Thus, if the designed impeller is used, 
blast weight can be substantially increased rather than the case where the 
impeller used with the existing axial blower is used. 

[0016] Even if the relation (the shape of a basic form, a dimension, installation 
location, etc.) between an impeller and casing is the same as those relation to 
the existing blower, it is good. Therefore, it is also possible to use the design 
about the existing impeller and existing casing of a blower. However, when the 
cooling system which left the relation of the impeller and casing in the blower of 
**** existing as it was, and realized this invention was arranged and used for the 
interior of the thin receipt case of thickness, it turned out that the situation where 
it becomes impossible to obtain sufficient blast weight may occur. If the distance 
between members (henceforth an opposite member), such as the circuit board 
contained the end face (opening of one direction of a cavity, i.e., attraction side 
opening) of one direction of said direction of an axis of a cooling system, the 
internal surface of a receipt case, or inside the receipt case, becomes to some 
extent short, it becomes impossible that is, to almost obtain blast weight. 
Generating of such a situation generates the problem to which the design of 
electronic equipment equipped with the cooling system of this invention becomes 
very difficult. 

[0017] So, in this invention, the spacer means prolonged toward one direction 
(direction which separates from casing) is formed in the edge of one direction of 
casing. A motor is contained inside casing, and in supporting housing of a motor 
through two or more webs which opened spacing in the edge of one [ said ] 



direction of tlie 1st wall of casing in the hoop direction, and have been arranged 
nnoreover, it establishes a spacer means to fornn the space which pernnits 
projecting toward one [ said ] direction in casing or housing, and attracting [ of a 
revolving shaft ] air in a cavity from a path. 

[0018] This spacer means may extend and constitute the 1st wall of casing, or a 
part of circumferential wall (that is, a part of cylindrical wall section may be made 
the configuration delayed in one direction of the direction of an axis). However, 
apart from the 1st wall or a circumferential wall, a spacer means may be 
established on the edge of one [ said ] direction of casing, or an end face. In this 
case, of course, a spacer means and casing may be formed in one. Furthermore, 
the leg of two or more web sections which support housing of a motor may 
constitute a spacer means, and this housing may constitute it. 
[0019] Anyway, what is necessary is just to set the axis lay length of a spacer 
means to the dimension which establishes the suction pressure which can attract 
[ of a revolving shaft ] air sufficient in a cavity from a path, when the cavity and 
the opposite member which counters on the whole have been arranged on the 
edge of one direction of a spacer means, or an end face. This dimension is a 
dimension which the pressure differential to which a wind flows in the space 
formed with the spacer means generates, when it has another way of speaking, 
and an impeller rotates. A cooling system can be easily incorporated in the 
receipt case of electronic equipment, without carrying out a special design, in 
order to secure a tooth space required in order that a spacer means may 
establish suction pressure even if it equips with the cooling system of this 
invention in the receipt case of what kind of thickness if such a spacer means is 
established. 

[0020] The configuration of the profile of casing is arbitrary. When the profile 
configuration of casing is making the rectangle and it establishes the above- 
mentioned spacer means apart from casing, for example, a spacer means can 
consist of four pillars mostly arranged to each corner of a rectangular profile. 
Four pillars arranged to each corner of casing secure a predetermined tooth 



space certainly. Moreover, if the breakthrougin for inserting a nnounting screw in 
tliese four pillars is fornned, when installation of a cooling systenn will beconne 
easy, it is not necessary to provide the tooth space for forming a spacer nneans 
especially for casing, and casing can be formed in a compact. 
[0021] Moreover, when the 2nd wall of casing is constituted by the cooled wall of 
the electronic instrument which should be cooled, a cooled wall and the 3rd wall 
of casing which counters through a gap may be enlarged as [ counter / with a 
cooled wall / almost extensively ]. 

[0022] Various modes in the case of containing the cooling system of this 
invention in the receipt case of electronic equipment are considered. In not 
forming a spacer means in casing probably, sufficient tooth space to establish 
suction pressure between opening located in one direction of the cavity of casing, 
this opening, and the opposite member which counters is opened, and it contains 
a cooling system in a receipt case. 

[0023] Moreover, in establishing a spacer means, as a spacer means is made to 
contact the front face of the circuit board arranged the internal surface of the 
receipt case of an electronic instrument, or inside a receipt case, it arranges the 
blower for electronic-parts cooling in a receipt case. 

[0024] Moreover, it is arranged so that a duct may be formed between the cooled 
walls from which an opposite member constitutes the 2nd wall, and a potato is 
good. In this case, the air inside a duct is positively stirred by the impeller, and a 
cooled wall is cooled. 
[0025] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of 
operation of this invention is explained to a detail below. Drawing 1 and drawing 
2 are the perspective views and sectional views of one example of this invention. 
[ of an electronic-parts cooling system ] In drawing 2 , the arrow head shows the 
direction where a wind flows. In these drawings, 1 is casing explained in detail 
later, and 2 is a motor which has Rota 21 and a stator 22. As a motor 2, the two 
phase DC brush loess direct-current motor is used. As shown in drawing 2 , 



excitation winding 24 is looped around, and the stator 22 of a nnotor 2 is 
constituted by tlie iron core 23, and is being fixed to tubed boss section 12a 
prepared in tlie locl< out wall 12 which casing 1 mentions later. Fitting of the 
bearing holder 25 is carried out to this boss section 12a, into the bearing holder 
25, spacing is opened in the direction of an axis, and the bearing 26 of a couple 
is contained. The end of a revolving shaft 27 is supported by the bearing 26 of a 
couple free [ a revolution ], and fitting of the other end of a revolving shaft 27 is 
carried out to the fitting hole formed in bottom wall section 28a of the cup-like 
member 28. The circuit board 29 equipped with the electronic parts which 
constitute an actuation circuit is also being fixed to the bearing holder 25. On the 
inner skin of circumferential wall 28b of the cup-like member 28, two or more 
magnetic poles which consist of a permanent magnet PM are being fixed. Rota 
21 consists of a revolving shaft 27, a cup-like member 28, and a permanent 
magnet PM. 

[0026] 3 is the impeller which has the blade 31 of two or more sheets formed so 
that the air which attracted air and drew in from one direction of the direction of 
an axis of the revolving shaft 27 of a motor 2 (henceforth the attraction direction) 
might be passed mainly in the direction of another side of the direction of an axis 
(henceforth a discharge direction), and was fixed to Rota 21. The ring section 30 
and the blade 31 by which fitting was carried out to circumferential wall 28b of the 
cup-like member 28 of Rota 21 are fabricated by one, and the impeller 3 is 
constituted. In addition, the configuration and the mounting angle are set that the 
blade 31 of two or more sheets prepared in an impeller 3 can pass the air which 
drew in as much as possible in the direction of a path. 
[0027] If casing 1 is explained concretely, casing 1 is fabricated by one using 
synthetic resin, such as polybutylene terephthalate. And casing 1 has the tubed 
cavity 4 which contains a motor 2 and an impeller 3 inside. Moreover, casing 1 
has the lock out wall 12 which blockades the edge located in the direction, i.e., 
discharge direction, side of another side of the above-mentioned direction of an 
axis of the circumferential wall 1 1 which demarcates or forms a cavity 4, and a 



cavity 4. The 1st wall surrounding an impeller 3 is constituted so that the 
circunnferential wall 1 1 nnay dennarcate a cavity 4, and the lock out wall 12 
constitutes the 2nd wall which prevents that airflows toward the direction of 
another side fronn this example. 

[0028] The circumferential wall 1 1 consists of the four side-attachment-wall 
sections 11a-11d constituted so that the profile configuration seen from the axis 
might make the shape of a rectangle mostly. In this example, the cylindrical wall 
section 13 which surrounds the periphery of an impeller by these four side- 
attachment-wall sections 1 1a-1 1d, and the frame section 14 located in the 
outside of this cylindrical wall section are formed. In addition, in this example, a 
part of cylindrical wall section 13 serves as a part of frame section 14. and in one 
side-attachment-wall section 11a of the four side-attachment-wall sections 11a- 
1 1d It leaves the surrounding part 15 which surrounds an impeller 3 covering the 
location of the edge approach by the side of the attraction direction to the 
perimeter. One side delivery 5 which breathes out the air which drew in through 
the interior of a cavity 4 from the attraction side opening 41 of a cavity 4 in the 
location of the edge approach by the side of a discharge direction in the direction 
of a path of a revolving shaft 27 is formed. In other words, the side delivery 5 
which breathes out the air which was open for free passage with the interior of 
the cylindrical wall section 13 in the location of the edge approach of a discharge 
direction, and was attracted inside the cylindrical wall section 13 in the direction 
of a path of a revolving shaft 27 is formed in the circumferential wall 1 1 
containing the cylindrical wall section 13 by which an impeller 3 is contained. 
[0029] In this example, in order to increase the blast weight from the side delivery 
5, the configuration and dimension of the side delivery 5 are set that the air 
circulation phenomenon in which many of air breathed out from the side delivery 
5 is promptly attracted from the attraction opening 41 located in the attraction 
direction side of a cavity 4 (or cylindrical wall section 13) does not occur. 
Specifically, the dimension LI of the direction of an axis for a wall of side- 
attachment-wall section 1 la is defined so that the blade 31 of an impeller 3 may 



not be thoroughly exposed from the side delivery 5. Although this dimension L1 
changes also with the magnitude and air capacity of a blower, it is 
40mmx40mmx16mm (thickness), and it is desirable that a rotational frequency 
sets this dimension L to about 5mm or more in the blower of 5,000rpm. Moreover, 
as for the dimension L2 of the direction of an axis of the side delivery 5, it is 
desirable that a blade 31 makes it the dimension exposed about 3mm with axis 
lay length. 

[0030] Moreover, in this example, the dimension L1 of the direction of an axis of 
the surrounding part 15 of the circumferential wall 1 1 is defined as follows. That 
is, even when the attraction side opening 41 of a cavity 4 is closed by the 
member which has the permeability of a wave plate, a perforated plate, etc., it is 
determined that the dimension L3 between the attraction direction side edge 
section of a blade 31 and the attraction side opening 41 turns into a dimension 
which establishes the suction pressure which can attract air sufficient in a cavity 
4. This dimension is a dimension which the pressure differential to which a wind 
flows in the tooth space formed between the attraction direction side edge 
section of a blade 31 and the attraction side opening 41 generates, when it had 
another way of speaking and an impeller 3 rotates. If the aeration sections, such 
as a network or two or more breakthroughs, are formed in the wall of a receipt 
case even when setting up the dimension LI in this way, for example the 
attraction side opening 41 is stuck to the wall of the receipt case of electronic 
equipment and it attaches in it, the interior of the receipt case of electronic 
equipment can be ventilated convenient. In addition, when used in the condition 
that attraction side opening of a cavity 4 is not blockaded, it is not necessary to 
make a dimension L3 into the dimension which the pressure differential to which 
a wind flows in the tooth space formed between the attraction direction side edge 
section of a blade 31 and the attraction side opening 41 generates. 
[0031] When an ordinary axial blower sets to 1 blast weight which ventilates a 
wind in the direction of an axis, the blast weight which can ventilate in the 
direction of a path with the cooling system of this example is about 0.33. The 



blast weight in tlie sirocco fan nnade for the purpose of incidentally ventilating in 
the direction of a path is about 0.2, and nnoreover, with a sirocco fan, in order to 
obtain this blast weight, it needs much power 15% or nnore rather than the 
cooling system of this example. 

[0032] In addition, in drawing 1 , breakthrough 6 - formed in the four corners of 
casing 1 is a screw insertion hole which inserts the screw for mounting. 
[0033] Drawing 3 and drawing 4 are other perspective views and sectional views 
of an example of this invention. [ of a cooling system ] Differing from the example 
shown in drawing 1 and drawing 2 is the point of having established the spacer 
means prolonged toward the attraction direction (direction which separates from 
casing 1) in the edge or end face of the attraction direction of casing 1 . Since 
other configurations are substantially the same as the example of drawing 1 and 
drawing 2 , they attach the same sign as the sign given to drawing 1 and drawing 
2 , and omit explanation. This example is a suitable cooling system to arrange 
inside the thin receipt case of the thickness of electronic equipment, such as a 
microcomputer. If the thickness of a receipt case becomes thin, the distance 
between opposite members, such as the circuit board surely contained the end 
face (the opening 41 of one direction of a cavity 4, i.e., attraction side opening) of 
blower equipment one direction, the internal surface of a receipt case, or inside 
the receipt case, will become short. When this distance becomes not much short, 
it becomes impossible to ventilate. In a blower, a blade rotates and a wind is 
passed for an atmospheric pressure into a part with a low atmospheric pressure 
from a part with the high atmospheric pressure of lowering and a perimeter. 
However, since separation with a part with a high atmospheric pressure and a 
part with a low atmospheric pressure becomes impossible when the distance 
between opposite members becomes short, that to which a wind will not flow is 
conjectured. That is, since an opposite member becomes an obstruction between 
a part with a low atmospheric pressure, and a part with a high atmospheric 
pressure (a part for the center section of an impeller), what a wind will not move 
is conjectured. However, the user who uses this kind of cooling system for 



electronic equipment does not l<now how many tinis distance sliould be tal<en. So, 
in tliis example, four lobes or pillar 7 -- which constitutes the spacer means 
prolonged toward the direction which separates from casing 1 was prepared in 
the edge by the side of the attraction direction of casing 1. These four pillars 7 - 
is fabricated by casing 1 and one, and breakthrough 6 - which it ****s and is 
used as an insertion hole Is formed In each core. 

[0034] It has set to the dimension which establishes the suction pressure which 
can attract air sufficient in a cavity 4 even when the opposite member of pillar 7 -- 
to which, as for axis lay length (projection dimension), pillar 7 -- counters on the 
whole with a cavity 4 on the edge by the side of the attraction direction or an end 
face has been arranged. This dimension Is a dimension which the pressure 
differential to which a wind flows In the tooth space formed by pillar 7 - 
generates, when It has another way of speaking, and an Impeller rotates. A 
blower can be easily incorporated In the receipt case of electronic equipment, 
without carrying out a special design, in order to secure a tooth space required in 
order that pillar 7 - may establish suction pressure even If It equips with the 
blower of this example In the receipt case of what kind of thickness If the spacer 
means which consists of such pillar 7 - Is established. 
[0035] In this example, four pillars 7 - arranged to each corner of casing 1 
secures a predetermined tooth space certainly. Moreover, since breakthrough 6 - 
- for inserting a mounting screw in these four pillars 7 -- is formed, when 
installation of a cooling system becomes easy. It Is not necessary to provide the 
tooth space for forming a spacer means especially for casing, and casing can be 
formed In a compact. 

[0036] The thickness of the receipt case of the microcomputer of the notebook 
type by which current marketing is carried out Is In the Inclination which becomes 
still thinner. Therefore, it is expected that it is necessary to set to 20mm or less 
thickness (dimension of the direction of an axis) of the cooling system contained 
Inside a receipt case In the future. However, It Is very difficult to obtain the blast 
weight of extent which has also made thickness thin In a cross-flow fan or a 



sirocco fan. These problems are solvable if the cooling system of this invention is 
used. 

[0037] Drawing 5 is the schematic diagram showing the example of receipt in the 
case of using as electronic-parts cold equipment for cooling the microprocessor 
contained by the receipt case of a notebook type microcomputer (electronic 
equipment) in the cooling system of the example of this invention shown in 
drawing 1 and 2. In drawing 5 , W is the wall of the receipt case of electronic 
equipment, and IVIPU is the microprocessor with which the circuit board CB was 
equipped directly. In this example, on the circuit board CB, IVIicroprocessor IVIPU 
was adjoined and it has equipped with the cooling system. In this example, the 
lock out wall 12 of the casing 1 of a cooling system is placed on the circuit board 
CB. And the side delivery 5 is carrying out opening toward Microprocessor MRU. 
Thus, if a cooling system is arranged, Microprocessor MRU can be cooled 
directly. 

[0038] Drawing 6 shows the outline configuration of the example which fixes the 
cooling system of the example of drawing 1 and drawing 2 to the heat sink H for 
cooling Microprocessor MRU. In drawing 6 , S is a socket equipped with 
Microprocessor MRU. The stop of the cooling system is ****ed and carried out 
using the breakthrough 6 prepared in casing 1 to the fixing metal 8 formed in the 
heat sink H. In this example, the side delivery 5 is carrying out opening toward 
the heat sink H which cools Microprocessor MRU. Thus, if a cooling system is 
arranged. Microprocessor MRU can be indirectly cooled by cooling a heat sink H. 
[0039] Drawing 7 shows the example which used the cooling system of other 
examples of the type of the cooling system shown in drawing 3 and drawing 4 in 
order to cool Microprocessor MRU. In this cooling system, the internal surface of 
lock out wall 12' of casing 1' inclines toward the side delivery 5 (it is dip so that it 
may become thin as the thickness of lock out wall 12' goes to the side delivery 5). 
If it does in this way, the wind which hit lock out wall 12' can be smoothly led to 
the side delivery 5. The blower is fixed to the circuit board CB in the condition of 
having made pillar 7 - which constitutes the spacer means formed in casing 1' of 



a blower from this example contacting the circuit board CB. The electronic parts 
EP, such as a transistor, are arranged on the parts of a blower and the circuit 
board CB which counters. If a cooling system operates according to this example, 
both the electronic parts EP, such as these transistors, and HISHINKU H can be 
cooled simultaneously. 

[0040] Drawing 8 shows the example which used the cooling system of the 
example of further others of the type of the cooling system shown in drawing 3 
and drawing 4 in order to cool Microprocessor MPU. In this blower, two side 
deliveries 5a and 5b are formed in casing 1". And opening of these two side 
deliveries 5a and 5b is carried out toward two heat sinks H for cooling two 
microprocessors MPU arranged on the circuit board CB. Thus, if two or more 
side deliveries 5a and 5b are formed in two or more side-attachment-wall 
sections of casing 1", it will become possible to cool two or more electronic parts 
simultaneously. 

[0041] In the example of drawing 5 - drawing 8 , although the circuit board CB is 
equipped with the cooling system, a blower may be fixed to the wall W of a 
receipt case. 

[0042] Moreover, although the cooling system is used in the example of drawing 
5 - drawing 8 in order to ventilate direct electronic parts within a receipt case, it is 
the object which discharges the air inside a receipt case to the exterior of a 
receipt case, and the object which adopts the air of the exterior of a receipt case 
inside a receipt case, and, of course, the blower of this invention may be used. 
[0043] In order according to each above-mentioned example to form a side 
delivery in the location of the other-end section approach of the direction of an 
axis of the circumferential wall of casing so that it may leave the surrounding part 
which surrounds an impeller covering the location of the edge approach of one 
direction of the direction of an axis to the perimeter, it prevents that the air by 
which this surrounding part was exhausted from the side delivery is promptly 
attracted by a cavity or attraction opening of the cylindrical wall section. 
Therefore, when it can control that an air circulation phenomenon occurs and 



forms a side delivery in tlie circumferential wall of casing, sufficient blast weight 
can be obtained. Moreover, there is an advantage which can incorporate a 
blower in the receipt case of electronic equipment easily, without carrying out a 
special design, in order to secure a tooth space required in order that a spacer 
means may establish suction pressure even when the blower has been arranged 
in the receipt case of electronic equipment with thin thickness if a spacer means 
is formed in casing. 

[0044] Drawing 9 - drawing 1 1 show the top view of an example of the gestalt of 
still more nearly another operation of this invention, the sectional view, and the 
top view of a heat sink to be used. The mounting structure of a motor, the 
structure of casing, and the structure of a spacer means differ from the cooling 
system shown in drawing 1 - drawing 4 greatly. Other points are the same as that 
of the cooling system shown in drawing 1 - drawing 4 almost. 
[0045] In drawing 10 , 101 is casing explained in detail later, and 102 is a two 
phase DC brush loess direct-current motor which has Rota 121 and a stator 122. 
And the bearing holder with which an iron core and 124 were prepared for 
housing and 125a in excitation winding, and 125 was prepared for 123 in housing, 
and 126 are the bearing of the couple which opened spacing in the direction of 
an axis and has been arranged. Moreover, 127 is a revolving shaft and fitting of 
the other end of this revolving shaft 127 is carried out to the fitting hole formed in 
bottom wall section 128a of the cup-like member 128. The circuit board 129 
equipped with the electronic parts which constitute an actuation circuit is also 
being fixed to housing 125. On the inner skin of circumferential wall 128b of the 
cup-like member 128, two or more magnetic poles which consist of a permanent 
magnet PM are being fixed. Rota 121 consists of a revolving shaft 127, a cup-like 
member 128, and a permanent magnet PM. 

[0046] 103 is the impeller which has the blade 131 of two or more sheets which 
attracts air from one direction of the direction of an axis of the revolving shaft 127 
of a motor 102 (henceforth the attraction direction), and was fixed to Rota 121. 
The ring section 130 by which fitting was carried out to circumferential wall 128b 



of the cup-like member 128 of Rota 121, and two or more blade 131 ~ are 
fabricated by one, and the impeller 103 is constituted. In addition, the housing 
125 of a motor 101 is being fixed to the hoop direction by casing 101 through 
three webs 108a-108c arranged at intervals of 120 degrees, the connector 
especially for code connection in web 108a - the conductor 109 is being fixed. 
Each webs 108a-108c consist of a direction of an axis, and 108d of legs 
prolonged in parallel and connection section 108e prolonged in the direction of a 
path, respectively. 

[0047] Next, if casing 101 is explained concretely, using synthetic resin, such as 
polybutylene terephthalate, housing 125 and Webs 108a-108c, the 1st casing 
half section 1 1 1 fabricated by one, and the 2nd casing half section which 
consisted of heat sinks 112 combine casing 101, and the **** configuration is 
carried out. The casing half section 111 consists of flange 111b prolonged in the 
direction which intersects perpendicularly with this cylindrical wall section from 
the base of cylindrical wall section 111a which surrounds the periphery of an 
impeller 103 so that a part of cavity 104 where an impeller 103 is contained may 
be demarcated, and cylindrical wall section 111a. Cylindrical wall section 1 1 1a is 
equivalent to the surrounding part which constitutes a part of 1st wall which 
demarcates a cavity 104. 108d [ of legs of the webs 108a-108c by which the end 
was fixed to housing 125 by the edge by the side of one direction of the direction 
of an axis of cylindrical wall section 111a (the attraction direction) at one ] -- is 
being fixed to one, respectively. The spacer means is constituted from this 
example by 108d of these legs, connection section 108e, or housing 125. It sets 
to the dimension which can establish the suction pressure which can attract air 
sufficient in a cavity 104 from space (clearance made between end-face [ of the 
clearance formed between 108d of two legs, or cylindrical wall section 111a], 
and connection section 108e) G- made when the opposite member to which 
108d [ of legs ] - counters on the whole with a cavity 104 on connection section 
108e and housing 125 has been arranged, and the projection dimension of the 
direction of an axis is ************. That is, this dimension is a dimension which the 



pressure differential to wliicli a wind flows in the space G formed by 108d of legs 
generates, when an innpeller 103 rotates. 

[0048] Flange 111b is prolonged for a long time than the part of others [ part / 
corresponding to the side delivery 105 ]. And four breakthrough H- is formed in 
flange 111b, and it is in it. It ****s to four breakthroughs [ two ] H of breakthrough 
H- located in a vertical angle inside, 1 10 is screwed, and the stop of the 1st 
casing half section 1 1 1 is ****ed and carried out to the heat sink (2nd casing half 
section) 112. 

[0049] As shown in drawing 1 1 , a heat sink 112 consists of two or more 
radiation-fin 1 12c-- prepared corresponding to the one side of base 1 12a in 
which an impeller 103, base 1 12a which constitutes the 2nd wall which counters, 
rib 1 12b which is prepared on the front face of this base 1 12a at one, and is 
prolonged along the three sides of base 1 12a, and rib 1 12b are not prepared. 
Base 1 1 2a has the configuration as the profile of flange 1 1 1 b of the 1 st casing 
half section 1 1 1 where a profile configuration is almost the same, flat part 1 12b1 
which, as for rib 112b, flange 111b of the 1st casing half section 111 contacts 
Flat part 1 12b1 from ~ ramp 1 12b2 which inclines toward base 1 12a from ~ it is 
constituted. Ramp 1 12b2 It sees by drawing 1 1 and the shape of horseshoe 
shape and U typeface are presented. Each radiation-fin 112c~ is mostly 
prolonged in the radial toward one shorter side of base 1 12a from the core side 
of base 1 12a. Each radiation-fin 1 12c~ stands up so that it may intersect 
perpendicularly with base 112a, it is prepared in base 112a and one, and a 
thickness dimension increases as it goes to one shorter side (side delivery 105) 
of base 1 12a. moreover ~ rib 1 12b ~ the furan of the 1st casing half section 1 1 1 
~ a jib ~ breakthrough H~ prepared in 111b and four screw-thread holes SH to 
adjust are formed. Breakthrough H~ and the screw-thread hole SH with which 
the screw thread 1 10 is not screwed are used for anchoring of a cooling system. 
[0050] In this example, as shown in drawing 10 , the air which drew in from 
opening by the side of web 108a - 108c of a cavity 104 flows along the front face 
of base 1 1 2a surrounded by rib 1 1 2b of a heat sink 1 1 2, and is breathed out from 



the side delivery 105 tlirougli between each radiation-fin 11 2c. The rear face of 
base 1 1 2a of a heat sinl< 1 1 2 is equipped with electronic parts, such as CPU or 
MPU, using a holder. 

[0051] In this example, since spacer means (108d, 108c, etc.) are established, 
even if the opposite member which consists of a wall of the receipt case of 
electronic equipment etc. approaches on Webs 108a-108c and housing 125 and 
is arranged, air can be breathed out from the side delivery 105 and electronic 

parts can be cooled. 

[0052] Also in this example, in order to increase the blast weight from the side 
delivery 105, the direction dimension of an axis of cylindrical wall section 1 1 la or 
the geometry of the side delivery 105 is set that the air circulation phenomenon in 
which many of air breathed out from the side delivery 105 is promptly attracted 
from attraction opening located in the attraction direction side of a cavity 104 (or 
cylindrical wall section 111a) does not occur. 

[0053] In addition, in this example, the motor (axis of a revolving shaft 127) is not 
arranged in the center of a heat sink 112. From the center section of the heat 
sink 112, a motor (axis of a revolving shaft 127) inclines in one direction of the 
longitudinal direction of a heat sink 1 12 (direction which separates from the side 
projection opening 105), and is arranged in it. Cooling effectiveness becomes 
high when air is breathed out from one side projection opening 105 by this 
configuration. 

[0054] Drawing 12 (A) and (B) are the sectional view of the modification of the 
example shown in drawing 9 - drawing 1 1 , and the top view of the heat sink to 
be used. In addition, in these drawings, a number of signs which added 100 to 
the sign shown in drawing 9 - drawing 1 1 are given to the member shown in 
drawing 9 - drawing 1 1 , and the same member. Also in this example, it has one 
side delivery 105'. Differing from the example of drawing 9 - drawing 1 1 is a point 
which has surrounded the perimeter of an impeller 103 by radiation-fin 212c, 
without using the rib 1 12 surrounding the perimeter of an impeller 103. in addition 
- the side - a delivery - 105 - ' - a side - one - a side - being located - a 



radiation fin ~ 212 - c - a path - 212 - d - the side ~ a delivery - 105 ~ ' - 
going -- opening -- carrying out - **** - although - the rennainder - three -- a ** - 
- the side ~ being located - a radiation fin - 212 ~ c ~ between - fornning - 
having - a path - 212 - d - ' - an outside - an edge - closing - **** . 
[0055] Other points are the sanne as the structure shown in drawing 9 and 
drawing 10 . The heat sink 212 used in this exannple provides two or nnore 
radiation-fin 212c in one so that the perinneter of the bottom half section of an 
innpeller 103 nnay be surrounded on the whole on the front face of base 212a. 
The space surrounded by radiation-fin 212c constitutes a part of cavity 104'. 
Since spacer nneans (108d, 108c, etc.) are established, even if the opposite 
mennber which consists of a wall of the receipt case of electronic equipnnent etc. 
approaches on Webs 108a-108c and housing 125 and is arranged also in this 
exannple, air can be breathed out fronn delivery 105' and electronic parts can be 
cooled. 

[0056] Drawing 13 (A) and (B) show the sectional view having the description of 
the structure shown in drawing 9 - drawing 1 1 , and the structure shown in 
drawing 12 of an exannple, and the top view of a heat sink to be used. In addition, 
in these drawings, a nunnber of signs which added the dash to the sign shown in 
drawing 12 are given to the nnennber shown in drawing 9 - drawing 1 1 , and 
drawing 12 , and the similar member, in this example, the structure of heat sink 
212' and the fitting location of an impeller 103 are different from a previous 
example, first - the periphery section of heat sink 212' ~ side opening 105' - 
except for one side of a side, rib 212'b is prepared so that the periphery section 
of an impeller 103 may be surrounded, and radiation-fin 212'c ~ side opening 
105' ~ it is arranged along the one side which adjoins this side opening 105' a 
side. The configuration is set that these radiation-fin 212'c~ is prolonged in 
accordance with the flow of the air breathed out from an impeller 1 03 when an 
impeller 103 rotates in the direction of a clockwise rotation. That is, it is radiation- 
fin 212'c so that it may not become strong resistance to the flow of the air 
breathed out from an impeller 103. ~ The configuration is defined. Moreover, 



radiation-fin 212'c1 And 212'c2 The configuration is set tliat tlie air breatlied out 
fronn tlie innpeller 103 flows in accordance witli tlie inner surface of rib 212'b. At 
tliis exannple, it is tine core (axis of a revolving shaft 127) CI of an innpeller 103. It 
is partially located in the one corner side (corner side which is located in an 
opposite hand in the side delivery 105, and is located towards reverse with the 
hand of cut of an impeller 103) of heat sink 212' fronn the core CO of heat sink 
212'. According to this exannple, heat dissipation effectiveness can be raised 
rather than the example of drawing 12 . 

[0057] Drawing 14 (A) - (C) shows other top views, side elevations, and sectional 
views of an example of this invention. In addition, in these drawings, a number of 
signs which added 100 to the sign shown in drawing 12 are given to the member 
shown in drawing 9 - drawing 1 1 , and drawing 12 , and the same member. In 
this example, four side deliveries 305 which carry out opening toward the four 
sides of a heat sink, respectively are formed. And in this example, the profile 
configuration seen with the top view of the heat sink 312 which constitutes the 
1st casing half section 31 1 and the 2nd casing half section is making the square 
mostly, respectively. That this example differs especially from the example of 
drawing 9 - drawing 13 is the point that 308d of legs of three webs 308a-308c 
which constitute a spacer means is connected by the radii-like connection piece 
310 for reinforcement. When it does in this way, it seems that three window parts 
prolonged in a hoop direction were formed in cylindrical wall section 31 la. These 
window parts achieve the same function as the gap G of drawing 9 and drawing 
12 . According to this example, the mechanical strength of the 1st casing half 
section 31 1 increases. 

[0058] Drawing 15 is the perspective view showing other examples of the gestalt 
of operation of this invention, and drawing 16 is the sectional view of the body in 
the condition of having contained the cooling system of drawing 15 inside 
electronic equipment. The cooling system shown in these drawings is used for 
the application which cools the electronic parts which have a large exoergic area 
like plasma display equipment. Therefore, unlike each above-mentioned example. 



in this example, tlie cooled wall (exoergic section) 413 of electronic parts is used 
as a part of casing 401 of a cooling system. That is, it countered with the impeller 
403 among the walls of casing 401 , and the cooled wall (exoergic section) 413 of 
electronic parts is used as the 2nd wall which prevents that the air absorbed 
through the cavity 404 flows toward the direction of another side of the direction 
of an axis. The air which drew in flows along with the cooled wall (exoergic 
section) 413 which constitutes the 2nd wall. 

[0059] Moreover, casing 401 is equipped with the 1st casing part 41 1 and the 
2nd casing part 412. The 1st casing part 41 1 consists of cylindrical wall section 
411a which constitutes the surrounding part which surrounds the half-section by 
the side of one direction of the direction of an axis of an impeller 403 over the 
perimeter, and flange 411b prolonged in the direction of a path from the base of 
this cylindrical wall section 411a. As for flange 411b, the profile configuration is 
making the rectangle. And breakthrough 41 1c-- for mounting is formed in the four 
corners of flange 41 lb. The housing 425 of a motor 402 is connected with the 
edge of one direction of the direction of an axis of cylindrical wall section 41 la by 
three web 408 ~. 408d of legs constitutes a spacer means to form the space G 
which permits the thing of web 408 ~ for which it projects toward one [ said ] 
direction from the edge of cylindrical wall section 411a, and air is attracted [ of a 
revolving shaft ] in a cavity 404 from a path also from this example. The 2nd 
casing part 412 consists of plate section 412a of the shape of a rectangle which 
constitutes the cooled wall 413 which constitutes the 2nd wall, and the 3rd wall 
which counters almost extensively through a predetermined gap, and the side- 
attachment-wall sections 412b and 412c of the couple which was prepared in two 
long sides of this plate section 412a, and has been prolonged toward the cooled 
wall 413. As shown in drawing 16 , 412d of breakthroughs of plate section 412a 
to which fitting of the cylindrical wall section 411a of the 1st casing 411 is carried 
out is mostly formed in the center section. Moreover, as shown in drawing 15 , 
breakthrough 41 1c~ prepared in flange 41 1b of the 1st casing part 41 1 and 
breakthrough 412e~ for four mounting to adjust are formed in plate section 412a. 



A screw thread is screwed in breakthrough 411c and breal<through 412e which 
adjusted the 1st casing part 41 1 and the 2nd casing part 412, and it is fixed. 
[0060] Two deliveries are fornned in the ends of the longitudinal direction of the 
2nd casing part 412 in this example. As shown in drawing 16 , when the opposite 
member W which the cooled wall 413 of electronic equipment is attached in this 
cooling system as a part of casing, and it becomes from a receipt case or the 
circuit board of electronic equipment etc. approaches the housing 425 of a motor 

402 and has been arranged, the space G which has a height dimension 
equivalent to the projection dimension of 408d of legs of a web 408 is formed in 
an attraction side. Also in this example, the projection dimension of 408d of legs 
of a web 408 or the projection dimension of housing 425 is set to the dimension 
which the pressure differential to which a wind flows in the space G formed by 
408d of legs generates, when the dimension 403 which can establish the suction 
pressure which can attract air sufficient in a cavity 404, i.e., an impeller, rotates. 
Therefore, also in such the condition, air is attracted inside a cavity 404 through 
the path formed between the opposite member W and plate section 412a which 
constitutes the 3rd wall, and is breathed out from two projection openings 405 
through the path formed between plate section 412a and the cooled wall 413 
which constitutes the 2nd wall. 

[0061] According to this example, along with the cooled wall of a large area, air 
can be passed using one air blasting equipment. In addition, although it has two 
deliveries 405, you may make it prepare delivery 405' only in one edge of the 
longitudinal direction of 2nd casing 412' in the cooling system of drawing 15 , as 
shown in drawing 17 . In this case, with delivery 405', air blasting equipment is 
brought close to the edge located in an opposite hand, and is arranged. If it does 
in this way, even if it is only one delivery 405', the air attracted by the impeller 

403 will flow along the whole front face of the cooled wall 413. 

[0062] Although the opposite member W is in the condition of contacting the 
housing 425 of a motor 403, and a web 408, in the above-mentioned example, if 
there are allowances of a dimension, of course, space may be formed between 



the opposite members W and these members. In addition, the duct structure is 
constituted from an above-mentioned example by the 2nd casing part 412. 
[0063] Drawing 18 shows the modification of the cooling system shown in 
drawing 15 and drawing 17 . This example is different from the cooling system 
which the point of having prepared four tubed pillar 51 Id- in one showed to the 
four corners of flange 511b of the 1st casing part 511 at drawing 15 and drawing 
17 . Breakthrough 51 1c- is formed in each pillar 51 Id -. A screw thread is thrust 
into breal<through 511c- and 51 2d [ of four breal<throughs ]~ prepared in the 2nd 
casing part 512, and the 1 st casing part 51 1 is fixed to the 2nd casing part 512. 
In this example, four pillar 51 Id- functions as a spacer which maintains the 
space dimension between plate section 512a which constitutes the cooled wall 
513 and the 3rd wall. Therefore, even when the opposite member W is strongly 
forced to housing 525 or the web 506 of a motor 502, the plate section 512 
curves and it can prevent that an impeller 503 comes to contact the non-cooling 
section 513. 

[0064] Drawing 19 is the sectional view showing the example of the gestalt of 
other operations of the cooling system of this invention, and drawing 20 is the top 
view of the air blasting equipment used in this example. The 2nd wall of casing 
601 is constituted by the cooled wall 613 of electronic parts like the cooling 
system which also showed this cooling system to drawing 15 - drawing 18 . 
However, this cooling system is greatly different from the cooling system shown 
in drawing 15 - drawing 18 at a point without the thing equivalent to the 2nd 
casing part (412 512). This cooling system stirs air inside the duct D formed 
between the opposite wall W and the cooled wall 613. Casing 601 is constituted 
by the casing part 61 1 which consists of four pillars 61 1d which cylindrical wall 
section 61 la which constitutes the surrounding part (the 1st wall) which 
surrounds the half-section by the side of one direction of the direction of an axis 
of an impeller 603 over the perimeter, and a profile configuration are prepared in 
the four corners of flange 61 lb which makes a rectangle, and flange 61 lb at one, 
and has breakthrough 611c inside, and a part of cooled wall 613. In this cooling 



system, the delivery 605 is carrying out opening to tlie perinneter of an innpeller 
603 360 degrees (tliat is, opening is carried out covering tlie wliole direction of a 
patli of tlie bottonn Inalf section of an innpeller 603). And the direction dinnension of 
an axis of cylindrical wall section 611 a has the dimension which can control 
generating of the circumference lump phenomenon of air in which many of air 
exhausted from the delivery 605 is soon attracted from opening located in one 
direction of a cavity 604 (the attraction direction). Therefore, as an arrow head 
shows to drawing 19 , the air breathed out from the delivery 605 is again 
attracted, after flowing the interior of a duct 7 along with the cooled wall 613 to 
some extent. Therefore, it sets in Duct D somewhat broadly, and air circulates. A 
pillar 61 1 functions as a spacer which maintains the space between the cooled 
wall 613 and the opposite member W while being used for anchoring of the 
opposite member W and the casing part 61 1. 608d of legs of pillar 61 1 -- and a 
web 608 constitutes a spacer means to form [ of a revolving shaft ] from a path 
the space G which permits attracting air in a cavity 604 from this example. 
[0065] In each above-mentioned example, by the pillar prepared in housing or 
casing of the leg of a web, and a motor, although the spacer means is constituted, 
the projection which constitutes a spacer means further may be formed on 
housing of a web and a motor at one. Also when forming the front face of 
housing of the web carried out in this way and a motor, and the end face of the 
cylindrical wall section of casing flat-tapped, the space which permits attracting 
air can be formed [ of a revolving shaft ] in a cavity from a path. 
[0066] According to this invention the above passage, an electronic-parts cooling 
system with more blast weight than the electronic-parts cooling system using the 
conventional path style blower can be offered. Moreover, even if it contains in the 
receipt case of electronic equipment with thin thickness, certainly, predetermined 
blast weight is secured and the thing of it can be carried out. 
[0067] Hereafter, the requirements for a configuration of some invention are 
indicated among two or more invention indicated on this application descriptions. 
[0068] (1) It is the electronic-parts cooling system which passes air along with 



said exoergic section of tlie electronic parts whicin liave tlie exoergic field-lil<e 
section (413,513,613), and cools said exoergic section. The duct structure 412 
which has wall 412a which opens a gap between said exoergic sections and is 
arranged, and the exhaust port 405 which discharges said air which flows along 
with said exoergic section 413, An electronic-parts cooling systenn equipped with 
the air blasting equipnnent which is fornned in said wall 412a of said duct structure, 
attracts air toward said exoergic section, and passes air along with said exoergic 
section. 

[0069] (2) The nnotor by which said air blasting equipnnent has Rota and a stator. 
The innpeller which has the blade of two or more sheets which attracts air from 
one direction of the direction of an axis of the revolving shaft of said motor, and 
was fixed to said Rota, It has the casing 401 which has the cavity by which said 
motor and impeller 403 are contained. Said casing 401 has 1st wall 41 la which 
surrounds said impeller so that said cavity may be demarcated. In the edge of 
one [ said ] direction of said 1st wall The housing 425 of said motor is supported 
through two or more webs 408 which opened spacing in the hoop direction and 
have been arranged. Said two or more webs 408 or said housing 425 When said 
cavity and the opposite member which counters on the whole have been 
arranged at the edge side of one [ said ] direction An electronic-parts cooling 
system given in the above (1) characterized by projecting in one [ said ] direction 
from the edge of said 1st wall so that the suction pressure which can attract air 
sufficient in said cavity 408 may be established. 

[0070] (3) The impeller 3 which has the blade of two or more sheets formed so 
that the air which attracted and attracted air from one direction of the direction of 
an axis of the revolving shaft of the motor which has Rota and a stator, and said 
motor might be passed mainly in the direction of another side of said direction of 
an axis, and was fixed to said Rota, It is air blasting equipment equipped with the 
casing 1 which has the cavity 4 by which said motor and said impeller are 
contained. Said casing has the circumferential wall which demarcates said cavity, 
and the lock out wall 12 which blockades the edge located in the direction of said 



another side of said cavity. To said circumferential wall 14 It leaves the 
surrounding part 15 which surrounds said innpeller covering the location of the 
edge approach of one direction of said direction of an axis to the perinneter. Air 
blasting equipment characterized by forming at least one side delivery 5 which 
breathes out the air which drew in through said cavity 4 in the location of the 
other-end section approach of said direction of an axis in the direction of a path 
of said revolving shaft. 

[0071] (4) Said blade 31 of two or more sheets of said impeller 3 is air blasting 
equipment given in the above (3) currently formed so that said air which drew in 
can be passed as much as possible in said direction of a path. 
[0072] (5) It is the electronic-parts cooling system arranged in said receipt case 
for cooling of the microprocessor arranged inside the receipt case of a notebook 
mold microcomputer. Air is attracted from one direction of the direction of an axis 
of DC brushless motor which has Rota and a stator, and the revolving shaft of 
said motor. The impeller which has the blade of two or more sheets formed so 
that the air which drew in might be passed mainly in the direction of another side 
of said direction of an axis, and was fixed to said Rota, Casing which has the 
cylindrical wall section by which said motor and said impeller are contained is 
provided. Said casing has the circumferential wall containing said cylindrical wall 
section surrounding the periphery of said impeller, and the lock out wall which 
blockades the edge located in the direction of said another side of said cylindrical 
wall section. The electronic-parts cooling system characterized by forming in the 
circumferential wall containing said cylindrical wall section at least one side 
delivery which breathes out the air which was open for free passage with the 
interior of said cylindrical wall section in the location of the other-end section 
approach of said direction of an axis, and was attracted inside said cylindrical 
wall section in the direction of a path of said revolving shaft. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of an example of the gestalt of operation of 
the electronic-parts cooling system of this invention. 
[Drawing 2] It is the sectional view of the cooling system of drawing 1 . 
[Drawing 3] It is the perspective view of other examples of the electronic-parts 
cooling system of this invention. 

[Drawing 4] It is the sectional view of the equipment of drawing 2 . 
[Drawing 5] It is the schematic diagram showing the mounting mode at the time 
of cooling the electronic parts contained by the receipt case of electronic 
equipment in the electronic-parts cooling system of this invention shown in 
drawing 1 and 2. 

[Drawing 6] It is the schematic diagram of the example fixed to the heat sink for 
cooling a microprocessor using drawing 1 and the electronic-parts cooling 

system of drawing 2 . 

[Drawing 7] It is the schematic diagram of the example in the case of cooling 
Microprocessor MPU with the electronic-parts cooling system of other types of 
the electronic-parts cooling system shown in drawing 3 and drawing 4 . 
[Drawing 8] It is the schematic diagram of the example in the case of cooling 
Microprocessor MPU with the electronic-parts cooling system of other types of 



the electronic-parts cooling systenn shown in drawing 3 and drawing 4 . 
[Drawing 9] It is the top view of an exannple of the gestalt of still nnore nearly 
another operation of the electronic-parts cooling systenn of this invention. 
[Drawing 10] It is the sectional view of the equipnnent of drawing 9 . 
[Drawing 11] It is the top view of the heat sink used with the equipnnent of 
drawing 9 . 

[Drawing 12] (A) And (B) is the sectional view of the gestalt of still nnore nearly 
another operation of the electronic-parts cooling systenn of this invention, and the 
top view of the heat sink to be used. 

[Drawing 13] (A) And (B) is the sectional view of the modification of the example 
shown in drawing 9 - drawing 1 1 , and the top view of the heat sink to be used. 
[Drawing 14] (A) - (C) is the top view, side elevation, and sectional view of an 
electronic-parts cooling system of a gestalt. [ of this invention ] [ of still more 
nearly another operation ] 

[Drawing 15] It is the perspective view of the gestalt of other operations of the 

electronic-parts cooling system of this invention. 

[Drawing 16] It is the sectional view of the body in the condition of having 

contained the cooling system of drawing 15 inside electronic equipment. 

[Drawing 17] It is the perspective view of the gestalt of the operation of further 

others of the electronic-parts cooling system of this invention. 

[Drawing 18] It is the sectional view showing the modification of the cooling 

system shown in drawing 15 and drawing 17 . 

[Drawing 19] It is the sectional view showing the example of the gestalt of other 

operations of the electronic-parts cooling system of this invention. 

[Drawing 20] It is the top view of the air blasting equipment used in the example 

of drawing 19 . 

[Description of Notations] 

1,101,401,501,601 Casing 

1 1 Circumferential Wall 

12 Lock Out Wall 



13,111a, 311a, 411a, 511a, 611a Cylindrical wall section 

2, 102, 302,402,502,602 Motor 

21.121 Rota 

22.122 Stator 

3, 103, 303,403,503,603 Innpeller 
31, 131,331,431,531,631 Blade 

4, 104, 304,404,504,604 Cavity 
5,105 Side delivery 

6 Breakthrough 

7 Pillar 

8 Fixing Metal 

108a- 108c and 308,408,508,608 Web 
413,513,613 Cooled wall (the 2nd wall) 
W Opposite wall 
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J; 5 tfriB^ y^y^:^mi^zhfznxmtsmmm'jtm 

IXii^. 

mi&i\^mmmtim2(rMmimm-hmtm{%ii\m 
§f^tc^)rmz^-^ h ^ffMt-i. J; 0 i,zMm^tix^^&mf- 



[000 1] 

-xmrnmrn^iixmrn ^K^^m^mffn^mmm^z 
m-f^ijcox'h^. 

[0002] 

im^comn mm¥2- 23194 om^mmm 

T2 - 2 3 1 9 4 1 ^i^^fStii. W^I^IMS^f ra LT 

tmijis] t m.xtmii\^^z&mt'immMM t 
til mmm^m^^ § tiT v ^ 1, , ^ ^ #f;ssMiii± . 

Lxm\Lfzmumm1Jmm1fco1f^^^z|fct^ 0 ^z 

a*^-^v b V 5 * LT V „ ^ ; T«tO 

s»ijiiji.ti{i. zcom^^:mmLx . m^tm<. 

n -y 3 7 r y J; D ilSW^&^ii'-^rV^flJIjSmM^ff-g. SB^ 

[00 03 ] i(7)m=(^)miimMi. a > ^;7«^ 

§tL^=^^bT^«0-S^ffl«Mg|5-C-Kl:T*3'9. "r- 

i^y^aMm^<^-m^mmnH\,z'f^xw^\^xm^ 

\i'rA^-Wi^t:>^^^X%^\.zm^X\^h. 
mi5^\.^Uis-^\iA y^ycoy']y~ Vi?m^l,zmiii LX 

[0 0 0 4] tfz^m^ffms, 2 8 8, 2 0 3-^.!^ 
- 1 1 1 3 0 2-f-tti. !fi?mMS&fflV^TC P 

u^com^«?*wft^>^i/ib- b i^y^ mmti 

[0005] 

nx. mmizmim-^tzt^^. mij^inapm^ 

[0006] tfzm^<rimmmim\-^tzm^mm 
imw&w^m\M'fimcnmH'r~x[zmm-i 

"mAtmrnz^Tth-hK mMAtimfrnz^vi 

{zti-^XLt o ^bt^m^-'tz. 

[0007] ^^wmm'^ii. 0 hm.nM.(D^u 
[0008] ifmrnm^mmii. my^^M^^mf-m^ 
h^b ti-x-% hm-umnmm.^Wi^-th t [zh 

[00 09 ] *%BjtosiJo@&^]tt. %^m^<nmi\'r~ 
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[0 0 10] 

mmij(^ijmmmLx a y^y ^ *f t . mijco 

[0011] ^Wmzio^^Xii. o±ii!,n-A^(M^$iitz 

pgp*^ ^>E^ t I ^ ill. D a^ii^ioii* * m 
mti X 0 izA y^y^r^mizhfz-yxmtsmm^^i 

commz^nxmtitmmi^iiii-^iiinit. mmm<^ 
niTi^co-iicoiimzmn-t I. -oiofflij^niffi n-C" t x 
< . ttimm(^Wf\^'Mm<^VjM^zmui-i, ?aa^) 
fiTOaiPT-{> J; < . mzmiji^^m^zhrz-oxmnt 

[0 0 12] ir-^^yycr,m2cr,mmi. -fy^yX'O 

i mn hii'ii^miK^ymimzim ix^y^ytni^ 

i^T-^iiKi'Mt-i J; ftMS^^Il2<7)MgP(±. II 1 c^) 

, iis # €^ SMf ittm p*' h ttm § ti 
immz^'^xi^&^ti:i>^o ^zi^mmmt^^xm.n 
^iti. zcom^izii^ ^mmmt^/ox-^n^iifzi 
m±(Dm=¥-um fdm=m^mLxmni^tifz\L~ 

hyyi^^ztiLxmmM^:mniftiim\ 

ffljiMs^sdSLTC;. mi'mffaimmiz^^m-t^^t 
px^^. tti'y~i^y^^'(om2com^^:. m^mmt^ 
mm^iii mmmzmtifz h-hi^y^izx-^xm^ 

lXhXi\ ^coXd^j:h-h>'y^Ui. ttaiPt^H 

mixmimmmy ^ y^m^'ric^mit 

m^mmim2(r)mm ih-hyy^) ^a-Lxm 
mmi>z{%m$tii . mz^->^y^-</^m2(nmm^ . 
m^tii^^mi'mm(^m<%mmmzx -oxm^^txh 
^coxdi^ztikm2 commzf^ nx'^iixi,mz 
x-^xm=f-'^m(^m<^mmmimm^m^tii . 

[0013] ^j:&±liiat^^c^M&A^m'^^fz^i^z 
ii. n±tiiP^|gn±tiiP*^A,#fm§ii/i^mto^<^-^^ 



t,zmm-6 z t tmMxS) zzx ^mmmmi j 

xh-^x. '^mmmxutc<. t^mmmm^zav^x^m 

mmff^Wk<nmwM\>zh\^x . Ltzmmmmcyfi 
^v^jiH*>\ m^u^^^\L^A(r)-m-^t:>m^tx% 

^t®Jf LTV^S*. HP^bniaiP^^^.^ y^^07-V- 
K ^■^'^^zmW^^^X ^^h^.^zhh ^b ^:%%it^fz . 

ttaiP^^^>tH:^c®£0 5 %=¥-vbx ^ OBS^I^PgEtjfit^ 

{zm\^itX a S/iii0^)3i^•C■■L^ fig*. 

\.z>m^n:^^mm■h<ryiim^^^\^iiK ^^^os^m 

3^jm?&i%* LT i) . 1^* j; 0 }IM*^lM^T-§ h cox 

[ 0 0 14] ^^mm y^yipim^iiimmmi 
y) <7^imt,zm^m^m^bmm ixm^mmm 

mMi9Mzmm<^Mi^m^:mtfzmmb'th ^bhx 

imLxi,k\ -^(T^iii^mxh t . 
[0015]^ y^v\.ztmmm%<^^v-Y\i. * 
mi Lx ) %m-)i^^z's.%mfcth(^)Xh-^x 
t . m\ Ltzm.^:m\^^zx^ htarm-z. b t^x% 
s J; 0 \.zmmf^(^tmt lw mmn^^zmmm 

xmwm<nA y^yXh-yXi, . A y^=y(^mmzi. 

•9 j; -5 T fi^ ^ izmtmri i> „ ^zxx%h ti 

mi't^m^zi. '9g^ra(c^Iiil>^MOi*i^ < ^1. J; 5 

t:. y'v~\^^m\-thmmtu\ ^(^)i.o^zLx 
mcLfzAy^^^m^^tb. m-cmsmwMxm^ ^ 
tA y^y ^rm-^m-^x D i . mM,mi:±m^zm:kx 

[0016]^ y^y b y-yy^'bcrmm i&m^ 
^m. m^nmrnm mf(omM.m^zmi 
^tiihmmbmuzixi,x\\ L/i*^--oTE#o3i 
MM<^A b y~yy^iz--jv^x</^mfmmti 
zbi^m^xhi. Li)-L^j:tiim^commzm^A 

y^y b "r-yyybomm^oytt^zhXW&m 

t£<t£h 'mmM'^'t h iSi^ffh hzb -^tz.m 
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[0017] ^^T-*^0i!T-i±. y~>-y^'(r,-:^m 
gpt;^-^^iRttL. L*^tdr-^y:?'-<7)®lc7)Mg|5i7) 

m^^zwj^-,x^^Lxmmm(DW5m-^^^^yz^ 
< Hz'm.^mvth z h i^m-^'&m^mmftx 

[0018] ^<DX^~^^mt. ^-^-y^^iT)® 1 (7) 

mmtfz\immm(^-mim\iLxm^Lxi,i:\-^ m 

fiSct; L T i i ^ 0 . Lip L^-^^ > > ./^jfy JS -Jj 

m\p\!n^mttz\±mmuz^iaym.uttz\±wim.uh 
\tm\>zx^~^^mw>-fxi,ii\\ za)m^\,z^ 

— i: ^ y ^i: ^-#:Wt^J^ LT i i V 
[0019] v^f tLt;LTixAL— 9-#^(7)«:triti](7) 

^z^^ t T ^ b^mizmi-mmmmm^tifz 

i^^{Z , 0lKlfic7)fi:^f ^ ^ h r ^ ^tC+'h^^SM 

b % {zx^-^^mzx m^^Lfz^m^Ty^xm^mi 

m^nxami. j; o tiW^<7Mm^~xmz:^ 
wmi^nm-^i'^mLxh . x^~^^mi-m\&] 
imiL-ttfzmz'm^£x^~xim%-ftfzmz^ m 
s'j=5r^it&-r§ zb^j:<. ^mz^nrnmrnm^cr) 

mny-x.n^zm?^TMs^ b px% h . 

x^-^^m:'r-'yy^'bmzm'fh%^{z\t^ mt 
\fx^-^m'k^\v,mmMm^(^y^f^%\z^m.Lfz a 

*tOb°7-*^A,1iB!ct-|> ; b ffiX% I. , ^r-^y^'o^ 

n%i>ztmLfzAi^^o^\:v-\i. mm>zfmo^x^-x 

^'r-i^yf{z^\zW.^h'S!mf'ti:< . "r-i^y^^^ 



yn^V\,zmm:%h. 

[002 1 ] tfz'r~^yy^'ay%2am%tiy. X'^M^ix 

h^%mr^mm.eM<^Mmm\zi.-,xm^Mihns^ 
\,z^ w^nmW'bmm-ixLxnmh'r-yy^aM 
3 <mu^wmm%b\m^mm\,znmh x a \,z± 

[0022] if%m<7y<m-m.^%'f\m<nwm-x 
nzm^-thiii^o-Mmm'^^t t-M . t.^x^~ 

^^'m'r~i^yf\zm<^t£\^f^is\zM^ 'r~i^yf<7) 
^^\L^^<n--HorHuz{m-thm^Wc%mumb 
nmhn^wmbomzmmn^mL-fho^\,z-\% 
t£x^-x^mx. ^^m^w^wr-x^nzmmt 

[00 23] t/sx^-- 9-W5^ia(tl.*^^tii. 

^mj7)mth'r-xo}nmmtfz\mm-xa)^nmi 
0 \zLx%'m^ni^nmmm&wm'r-xnz^mf 

[0024] 4>^*f|*lgPff>?)i^2 c^Si!^^fi!c-rSMJ^ 

n^Mb aMlr^ fP V ^"^^mh k 0 ^zWM^ivc\-^h 
J: IV, Loyi^Mi^ f 9\-0)\Hnffy^%^4y^yX 

[0025] 

iwmmmmm\ mmm^m^Lxi^mmmm 
mm^mm^zmm-th -. m i mm 2 a. ^m<^m 
^ff^mmwc^)-mmimmmmmmmmx% i . 
m2i,zi5^^x^mimmMif\^^:^pix^^^. iti 
^ comizis V ^T. 1 iimzm i < mm-t^ ^-i^yyx 

h^. 2\±U~'^2lbX'f~9 22b^^t^^-9 
Xhh. ^-92bLX\i. rfflDC7'7i^UXigS^ 
~9fm\^^tiX\^h. El2tc^Kt-J;3t. ^-^2i7) 

x^-^f 2 2 (i, mt^ 2 3 mmmm 2 a t^mm^tix 
im^ii. 'r~i^y'fiff)tmfm^m2{zm.n 
^tifzm^<nif^xmi2a\>zm&^Kx\^h. ^^^r^x 
mi 2 at:{±, w^^^]vy2 5fjm-^^fixm . 
Tt^)V9-2 5 mzmm-n\^^zmmi:mx-nffm'S:2 

eifimh^flX^^h . [M]|£«62 7c7)-Si4-MOffiS2 

6i,zi:^xmm,nMz^^K. mwm2i a^mmt:^ 
^yrmm2 saimmM2 sa.[zm^^ivtz^^i<z^ 

^^fix^^h. iftS4^;kr2 5t;a. mmmi^^mm- 
^^n.i-u^nt^mm^Kfzmimu2 9 mj^^tix^^ 

So ^■y7lici3W2 8tOjfai52 Sbc^^J^ffiJitZii, 

MimuPMi]^^^j:^mm^mmtm&^tix\>^^. n 

-^'2 1(4. \a\mm27b. r:\kmti2 8b. yliiK 

mGPMb:b-mfS.^tiX\-^l. 
[00 26 ] 3 a^- ^ 2 t^HKIfi 2 7 t^lfiH^^t^- 

~¥3 1^^LX^~^2Hzm&$tLfz4 y^yXh 
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ffigP2 8 b izm^$tifz U y^"gP3 0 b y"U- V3 1k 

[0 0 27] "r-^-yy 1 {z-^ux^w-mzmmth 
y-iyy^^'i m' y ^ y ^ ^ i^- b^to^ 

^■'lii, ^-'^2mfAy^y3^:Um-t^m^<n^^ 
A^\Hmz-MLXv^h. ttz'T-i^yyiM^-^ 

h T ^ 4 ^ BSi tzmmt h nmM^ 1 1 > ^ ^ t r 

thmm>^mmfummm'i2b^^Lxv^h,^ ^<7j 
mx\i. mmm 1 1 m^^^ ^ a ^m'^-th i 3 1;:-^ 

y^7 3 imt^m 1 ^OSgP^lffiScL. KSMgg 1 2 j&iftH 

[0028] mmm mmi5\p\t-^^fzmmm^ 
tHmmmi^j:-rii a mmtitzA-:><7)mm.m 1 1 
a-i 1 df^mjk^fix\^h. t-mmm\<zh^^x\i. 

Zfl^A-^mmW>l 1 a-l 1 dt:J;oT. y^7 

4 fc*«§fLTV^§. ^xh^mmx'ii. 
m'm.u 1 3 wmmx^ ^ a <7)-m^mhx \^h. 

^ LXA-:>ff)m^.M 1 1 a - 1 1 <1 (7) -3 tjc7) 1 ':)cO[iM 
gpi 1 at;i±. ®5l^i^iiMi5S^0^^fiMt3^y^7 
3 ^^Mt:5b!t THtfH^gp* 1 5 J; a t L 

•c . ^^-nmmmw^ D oeat^-^- ^ a <7ym^\ 

\WmuUA lt-^^j^'^\L'r ^ A(7)n^^MLXm\lt.: 

^M'J mm^ 2 7 cr/mmzain^^ i -?co\mm\ u 5 

1 3C0f^mzvR3\^ixfzmM^:\Bim&2 7C0'im\^^z\i± 

[0029] ^mixu. {i*D±mp 5 A^/^oiSM*^ 

^ 4 ( ^ 1 3 ) m^mmMiz 

im^m'^imamA it^^m.-h^zm\^tL6SM.mm 

jgA^TV^I,, ^^mzli^ mn^i.^U5fj^^Ay^y3 
K 3 1 ^^'^S^tcSm L^U i a (IiMgP 1 1 

X<IP. 4 OmmX4 OmmX 1 6mm (M^) X. 

5, 0 0 0 r p mCrMMMXli . ^ L ^ 

5 m mm±t^ !> tO^WS L t \ t /-Cffl^nlffi □ 5 to 

«i*^to^SL 2a. 7-v- K 3 1 mmi3\iii(^m 

X3mmWS.miiit6^miZ~t6ff:>^jmt 



[0030] tfz:^mmmxu. mmm 1 1 <omm3^ 
1 5mmi^\^mmL 1 ^^^to i a tcSi^Tui., hp 
■lb, mm'^^jimmiomm\t^:^t^mmzxnx^^ 

fx ^ 4i7)®5liiJPFing|54 1 timi-tifzti)^X% 7V 
~V3 l(7)lS§l:tritaMSg|5fcPK?[MfflPg|54 1 i:(7)r^<7) 
^SL 3:0^ =^^b'x 4^t+*^SM^©^lT-# I. 
IJE^i £ liTi-f-S 1 5: !> j; 5 tgy) A, iiT t ^ l> „ 

tzb^iz. 7V-K3 lOPl^l^^fflSgPfcBl^HimiP 
mA 1 b<r)mizfM^ir^x^~xcofpxmWiti^J± 

jjmtm^-t^^&xh^ . ^mLii:^<7)Xd t;fss 
Lxmm, mii£, mi'mmi^umir-xi/imm^zm 
mwmmAi^:m*^^xM^wftzm^x%. mm 

^ 'fuf. m^mm(^Mmir~xmm^z^m^x< 
isa-fi. ; b ff^x$ ^*3^ -^^ fx ^ 4 fopi? mmn 
^ti^mm^ti^j:\^^xmm^iii>m^i<zij.^ -tmL 3 
^yu~v3i<7^m\if\^m^^tm\mmnm 1 1 
com^zm^^tii x^~xcDtpxmPWxiEtimtim 
^■ti^&^zti'mm^vy_. 
[003 1 ] ^m(^mim^mmwmizm}mt 
mMM^ 1 1 Lfzm-^iz^ ^mtmmmmwxm 
Hzmrn^^ ^MM^mt. 0. 3 3mmxhi. *>^^ 

^zmmzmm-^ ; t ^ S&^Jt: t-C#^>^i;^cS/n y 3 
7Tyt-c7)jiMMi±0 . 2egT\t>0, L!^!^i^^n-y3 

[00 32] ^-i^yf^KDmmiz 

[ 0 0 3 S ] L^ S 7^^-04 {i. *^BfliDJ^fflgaiOffiiO 

f?ijt'ji4iiii&6^iiffiiiT^5 ^,01 mm 2 iZTT. Lfzm 
mmtm^xtcoii. ^-i^yyimBmi^commtz 

ffifoii^tt 0 1 2 fof^j t mwMzm txh i> 

la 1 Rum 2 1# L/s«^^ fc m m^^:nixmm 
mmi-t. ^m&ma. mm^^^^^yt^^-^ 
mcovf-mmm^com^^im^-xmmzwMti 

<^i,zwM^j:<%mmm.xh^, mmir-xcDm^fmK^j: 
hb. }z o Lx hmmmmmr-iimnff^mm ( f 
T ^ Aa}-^m^(Dmuwmhm\mmumA 1 ) t 
umy~^<^)nmmttz\mm~:^(^)nm^zmm^fi 
x\^hmnwmmmMb(rmmmfm<^j:h. 
z commi^mt 0 ® < 5: !> t , mm I z t ^^x^ tc < 
^£h., mnmxu. y'v-Ytimm.Lxm£^TW. m 
m<^m±<r)m\ mm^^^mkv^Wjf^zmimt. b 
z h iim^w^ b (m<mmifi% <t:ib. mmm^ ^ 
m-^bn&</^m^ ^m-i^ b to^wr-# ^ < ^ i> /s^^tc. 
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y-i^yi'- 1 t-mzf^m^tixa o . ^ti^-fico^'b 

[0 0 34] b°5-7---i^#ll*|^c7)J|§ i^m-tm) 

4 t^i^mzM\in-riM\inmmm^rLtzi%'^ 
f h. ^ ^ bx ^ 4 ua? iT-t' !> ua? Ill 

-fy'<7*«L3th§tb7-7-tj; 

mmfraim. t'co^ o tcm^coium^~^\^iz:^ 

^n-^-r s ; ^ < . mmzmmmim^m^mm^ 

-xmzmmtsibt/^T^^. 

[0 0 3 5] ^mmtn. "r-'yyy 1 (D^^mzu 

a L^c 4 7 - 7 ■ ■ '{i: , H^tF/fSOX^-x 
f*t-|>. i/-c>Itl^>4*t0b7-7-tlX#fat^#A 

w.m\w^^\zts:hi.. x^~^^mmmh tz^ 

<^x^-x^^->'y^{zm^zm.»h'mt'^ts:< , y- 

[0 0 36] mmm.^fLX\^i,y-vy^y^^Ar<7i 

'?A^u'3y}:^:j.~^(7)mi'r~xa)WMi. t-ft-f 

m<^j:m\^^zh^. ^<^fz>!bmmmi>zii]m'>-~x<^ 

^mizmmi<%simwm^ mmifi^mm} ^2 

0 mmiilTtt-|> Z. k fi-'mi^zKcl tn^tii . Ifj^ 
l^^tt^i^^nxyn-yry^i^TP^yayryXU. J¥ 

[ 0 0 3 7 ] 05 i±. H 1 Rx/2i^z9r.ifz^?i,m<^)mm 
m(o<%simw ij-\-y'vi^9ArcD'7A^uuy\f^ 
-9 (m^s^) (TMm-:^^zmm^fifz'74 9ur 

i9}i^ffMiMm7r--rm^mx'hh . m5i,zi5ux^ m± 

c B {zmi^m^fifz'?-^ 9uru^ ^Th h . *^ 

\jyjmiLxnmmm.rmmLx\^h. ^m\xu. n 
mmm(D^-yy^" 1 ff^mmmm 1 2 ^m^mc bco 



±l,zWi}'tiXU6. ^Lxmij^±iiin5ti\ W^nr 

[0038]i2i6(i.iai at/^H 2 <^mmm<^i%mmM. 

y^mzm^-fmmmcommm!&?:7r.Lx^^^, me 

i,zii^^X. Siiv^^'nrn^rv-tfMPU^g^t-liV 

ir^yhX'hh. i^simmit h-h^-y^u ^zmf tzmn 

ft^ft 8 ^zMLX':r~i^y^ i t IStt/iMjlf L 6 ^^ijffl 

ixht±i^^tix\>^^. ^(ommrnxn. \m^m 

5 :^)^'-7-f ^7 nrn-b V -tf M P U ^ i^Sl-rii b - b y ^ 
H{2^^^oT^lPLTW>|>„ Zc^)2:^^z}^WmW^:mW 
tit. b - f y ^ H ^^i^at-l, 1 1 j; 0 rsies^t: 

^ nrn-b •/ +)-M P U ^ J^in-ri> k ij^T^ h . 
[0039]@7i±, 03 mimA ^Z7f^Ltz<^Wm.(^ 

pw<^mthfz^^zm\^fzm^^^Lx\^h. ^<7^<^m 
mm.x'\t. ^-i^y-fi - <nwmm.m 2 - to^Mffi*^ 
m-nm!,u5\.zm-'oxmm mmmmi 2 ■ m^t^ 
HMffip 5 0 ^z%-,xn< ts:hi.o ^zmm ) t 

^ X A-x wi:^rtttii U5\,zm<^h ifix'% h . ^mm. 

x:mm^mmm: bicsslt 1^-1.0 iiMSt^rsj 
■r«.[iiif&*^c '^(D^jjto^Hz^ivyy^jx^moym- 
%m'Pimm.'ii\.x\^h . immm,zMmm^^ 

ii^m^th t , Z.tlt^Vyy\^X ^^i^t^i?n°nE P t 

[0 04 0] H8ii. H3S.t^M4t:^KL;tf^agMi^ 

^Ar(nmzm>%mm<n<m^m.^^A 9 nrn^r >y 

HfMPU&}^9-r-l.^46tfflV^^M^S^LTV^S. Z<7^ 

jiMMTli. T-i^y^ 1 ' ' trooiMtiiP 5 a& 

P5a&V5b{i, @S#S^CBi7)±tffiE§^l/i~'? 
c?)-7>f 9 nTn-b -y ->f M P U SrJ^JIJ-t § /ifet?)— -^fT^b 
-b^y^Ht|ftlj&^'5T|FlPLTl.^|.„ 

^y^- 1 " ^'msnwmmzm.cn'mm^.u^ ^ms 

[0041] H5-H80^JtMT1i. 

[ 0 0 4 2 ] S /iH 5 -H80^»jT1i. J^ffl^^^ 

mi\y-y^m^mzmm~7.a^fA%o^'m.^% 
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[0043] JilB^Mt j;ix(f . mmt}\^co-1f(0lj\^ 
1j<r)^WU D tofi^ tfi^j ttain ^?fM-r S tz^. cLO} 

# T . y-^-y^'^mmm^zim^^uiimm-hm^ 

i^yy^zx^-^^mtmh t , w^<m\^mi-m^ 
(/Mmy~7.n>^zmnMMmLfzm^x%. x^~^ 

^mm^\l±-ij^:mirti>tzMzSm^j:X^-x^m^ 

■fitz^., mmmi:-ri^kt:<. mmzMfi.mi 
m'l^m^i^mmy-xmzm^jLt^z t fj^T^ -sf ii 

[ 0 0 4 4 ] 09 -a 1 1 ii, ^wm^^z^^i^mmco 

i7)¥HH^s^tTv^s, mi^-mAiz^^ifzi^mmmb 
it. ^-^oKftifjtt. y~i^y^-commk. x^- 

^^mcommfKk < m^x t^ffi^^ *{.± , 0 1 

[0 04 5] HI otii^^-c. iontmzmL<mm 

^t'r-i/yyX'hn. 1 0 2{in-^ 1 2 1 txx- 

^IXI 2 3im'i\ 1 2 4(±ilil^ll. 1 2 5l,i 
J\^i^y^\ 1 2 5 aW^^>y^^Z^^fhiUzm':S:'\^ 

m^xh tfzi27 immsxh D . ^ 

1 2 7 0«{J:;^ 1 2 8 tfO^SgP 1 2 8 a 

ffM§3fi^^«-^7Lt;«-^$iiTv^l,, ^\^i^yyi 25 

^z\i. %mmn i mm- h m^msht^'^m § Ktz m^m 

m29tm&^tlX\^i.. ^>y7°«gEffl 2 80J^M 

mi2Shmmm±j.z\i. ^m:apm-(^ti:tmm. 
^mfm^^fix\^h . 1 2 1 (i. EKf* 1 2 

7 t , ^ 7°^^i5^f 1 2 8 , 7mK5 P M t A. fS^ 
[0 04 6] 1 0 SJi^-^- 1 0 2cD[lI$K$fil 2 7(73$i 

^:m3\^mmRcr)yv~Y 1 3 1 trn-^ 1 2 

y^7T-fel>„ ^y^^iosji. n 

1 2 1 -y 1 2 St^jgggP 1 2 8 b tCi: 

^§^1/-^ u yym 1 3 0 1 M*t07-v- ^■ 1 3 1 - 

^^^i^>^■■l 2 5i±. M^^t^l 2 OSralPiT-ISMStL 
/-c32|sO^X7'l 0 8a— 1 08c&^LT^r-^yi?'" 

1 0 l^zmi^^fixv^h. mz^Jiy'i 0 8at;(i. a 

-nwm\(^^^^9 9mw-i 0 9ifm&^fix^^h. # 

^X7- 1 0 8 a- 1 0 8 c ii. WH^TI^Ifc WtSt^S 

mmi oiidtm^^^zmuhmimioseb-b-^ty^ 
ti^timmfix\^h. 



[0047] mz^-i^y-fi 0 1 i^z-^ux^wmzm 

mthb. "r-iyy^^l oim'^jy^vyrvy^v 
-N^O^EgflflH^ffl^^T. f\^=Jyyi 2 5&V^x 
7" 1 0 8 a- 1 0 8 c 1 O^r-^ 

y^^4^g|5i 1 ifct-bv-y^'i 1 2t^t:>mm^fifzm 
2(^'r~i^y'f^Uhi:im^^h^xm^^tiX\^ 

^-v-y^'^fPi 1 la, ^ y^^ 1 0 3«ft$ 
rLl>:Jr-vb-r^ 1 ^A(i)-%^mii:fhlo\zAy^v 
1 0 3c?)3'f-Jf|^HtfW«Mi51 1 1 afcffi^ffigPl 1 1 

a (n-m>is^ t^wmmm t Kxt s t^' i> 7 ^ y 
i^m 1 ihtii-^C:>m^&.^tix\^h. m^mmi 1 1 a 

^-vKr^ 1 04^[i(S^-&mit^ffigPt^-gP^S 

mmmm^jt^zmn-f^^. mwmi 1 1 aowia^f 

i^>^'"l 2 5t:-ftt^g]5t$fl/i'>X7'l 0 8 a-1 0 
8 c tOPgP 1 0 8 d ■ ■ -^if fim^fttlSlSSilT V ^ 
S o ^OMTli. >I^I^>Pg|5 1 0 8 d . 1 0 8 e 

iL/i{i^^'>>''y^^l 2 sti-oT. x^~^^mmm 

illlgP 1 0 8 e mi^ \-^=Jyy I 25 a)_V\Z , ^ 

^ 1 04i:^W^^;M^-rl>M[^o^W/«;ffSiLy-JS^ 
h^m ( 2oiopgi5i 0 8 d(^m^zmm^tiut 

^ttiim^m 1 1 a<7)j^ffit51iggEl 08e^:i0 

^\zx%um) G-t-^ty. ^^tr^ I04rtt;+^ 
^c^M^-ns^ir-^ hm\)±-^^mt.xt^ t^mzl&yfi 

oirC^>-g>,. «|J'3.It0^a{i:, ^ y^^ l O iffmr.L 
tzt%\,zmm 0 8 dt^J; OffMU^SrslGiD^tW 

wdi^m:m!^m.^^^mxh h . 

[0048] 7^yi^'iJl 1 1 b{i. iTOtiJP 1 0 5 

T7^y>^"i51 1 lb(Ci±. 4'?i7)Ma7LH---*%M§ 
fixv^x^h. 4otfO*ffi?LH-£Od-^. )^:fttf5Kr-i. 
2o<7)l:afLHt:ifal:i 1 Oj&iS-^S^lT. miio^- 
^-y^^^ill 1 l^^b-b^-y^ (^2£7)^r-j^y^if£ 
%) 1 1 2t=feti:ft§ilTV^|>. 
[ 0 0 4 9 ] 0 1 1 (C^^ j; at. b- h ^-y ^ 1 1 2 
(i. ^y^^l 0 3i:Ml^]t-|.m2OMgP^ltJiict-§< 
-X 1 1 2 a t . ;£^<-X 1 1 2 ai0^ffi_htH!|st 
ig{t^>iXT^-X 1 1 2 aC^SOC^fflt&^-^Tgt^'S U 
7" 1 1 2 b . U 7" 1 1 2 b m^\^^flX ^ ^^U^-X 
1 1 2 acT) 10c7)jat;MJSEtTlS(tA.tl/-cM*t^Kil7 
^yi 1 2 c-t^^A^^^S^ll,, 1 2aii. 

mmmmK mi<^^~'^y^"^mi 1 i</^yyyi^m 

1 1 lbi7)Sf|5fci5{5'^tff^«&^rLTUl>„ y7'l 1 
2b{j;. miCOir-yyy^^l 1 It07^y>^'i51 1 

1 b msM-t^^tm 1 1 2 b 1 t. ¥tm 1 1 2 b i 

}?j^A,^-X 1 1 2 at;^*^-oTftM^|,itMgpi 1 2 b 

2 i:;^)^A.^E£§ill>. ffil^tgPl 1 2b2 ii. 01 1 T-^ 

Bmmttziiu^m^^Lxv^^^ ^nmy^y 

1 1 2 c-a^^-x 1 1 2 a<7)fti'C»ii^-X 1 1 2 
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tkmv^yi 1 2c---i±. K-Xl 1 2 afcBiC-ri. i 

0 tgiiLTK-x 112a t-mzmn^tiXio , 

1 1 2 a^D 1 0<f)®a (fJMaiP 1 0 5 ) 

a -:> T w^^^j&^iijD-r » y y 1 1 2 b 
mic^^-i^-yy^Ui 1 i<7):7^yv:/i lib 
tia(t/-cM}iTLH ■ ■ ■ t m-^-t 1 4 oc7)fa t?L s H 

§tlTUl>, fat 1 1 0^i$|^§ilTl^^-^^Ma?LH--- 

aw'fa tfLs Hi±. }^mim<DMmnzmm^ti^ . 

[0 0 5 0] Zcom-Cli. 1 04O'>X7'l 

0 8 a - 1 0 8 c fIlJcDMPg|5*^/^lt?[ lfzm.ii. M 1 

otc^K^iat;. t-bvy^? 1 1 2(7)U7''l 1 2bt;: 

mmy^yi 1 2ciorEg^a'5TWttaiPio5^^^> 

D±tfi§^ll>, b-b^y:7 1 12i?)^-Xl 12ai7)K 

ffitii , :t^;^^■■^fflv c p u t fzim p u^co^^gp 

[005 1] ^(^mTlt. ( 1 0 8 d , 1 

0 8c^) ^mfi^itx\,^if2i^. m'f-m^coimy- 

xcr)mmt-^^j:m\^mp^:^y i o s a- 1 o s 

cM/J\^=Jy^l2 5iD±(C}trgL-Cffiiff$il-Ci, 

fimaip 1 0 5^-^^maiii!,tztti^T^x. «^ 
[00 52] ^(DmTh. im^mn i o 5^>^<7ymM. 

%(^^<m-<r\LT< 104 1 1 

a ) (Dm\i5nm^zm.-thmmumt'^Wb{zm\ 
^fih mmmrndfrn. Ltp^^xo 1 1 1 

[0 0 5 3] ^sii^mmi. ^-9 mmn 21 <7) 

WH) iib-h^y^' 1 1 2<^^^\,z\miW^fcZ\-^fj: 

1 2i^cti*gP*^^>h-b^y^' 1 1 2<D-^^l3\^<D-1] 

(fi^^^tani 0 5t-mti^ij\^) m-^xm 
m^tix^-^i. zcommzx^. i-mmm\i!>n 1 0 
5 :fi-h^mmiiii^ti^m^iz. <^m^»:hm<^^^. 

[0 0 54] 11 1 2 (A) (B) it^ 09-1211 1 

izTjk L tzmcom&mmmm t mm-t& h-hi^y^^co 

w-mmx'h^, ^j:i5^i\^comizm^x. 09-1211 1 
i^z9r.ifzmtitmm(rmMi^zii^ 09-Hi nz^nttz 

n^l^z 1 0 0&JlD;i/iatOff^&#LTl)l.o Zcomx 
lot^ffl*D±tiiPl 0 5 " ^IrtTUS, 09-0 

1 it^^jfcM^iit^a. ^y^^ 1 0 sojasi^HtfU 

7'1 1 2&fflt^-f -f y-^5 1 0 3O^JWl^Kii7^ 
y2 1 2 cT■■H^T■^^li.^>T■■fel>, ^*^(i*D±fiiP 1 0 

5 ' (it?) 1 mi/Ziim-t^lkMy ^ y 2 i 2 c oaif^ 2 1 

2 diiflTOttiP 10 5' t^;&^':.TlFlPLTt^l.*\ 

n 0 s-st^atcfiM^iiKii^ ^ y 2 1 2 c t^rsit^B 
fiSc§^ii.as^2 1 2 d " ai'hffls^^^TtTuSo 



[00 5 5] ^tOfltito.dJji^ m9M/mi 0 t^^L^C^ 
}t t |5l f: T-\t) l> ^ tDMT-fflV h-b>'y^'212 
{,±, -^-.X 2 1 2 aCOmm^Z-i y^y 1 0 3 tOTfflM 

commi:^m'^izmt£i 3 t^i^toKfty ^ y 2 1 2 c 
^-mzmnx\>^^. tmy^y2i2c^zx-oxmt 
tLfzsmii. =^^t'^^ 104' (n-m^m^Lx\^ 

•g., ^cOMTt . X^-^f^ia ( 1 0 8 d , 10 8c 

m) fMmhtixv^^tz^^ m=Ttm<^mm^-x(^m 

gP^*^^>^-g>M^gPm^''>xy 1 0 8 a- 1 0 8 cSt^' 

^\^i^y^ i 2 5cr)±izTS.mLxmw.^tiXi,. otmn 
105- t-^m^^^ia-t^bt^T^x. m^^m 

m'iio^b^^x^^. 

[00 56 ] 01 3 (A) ( B) {i, 09-01 1 

(ctss^i/s^jI 1 0 1 2 izTj^.^iummAmi-^h^ 
w-MimmmmRumm-i-i t- 1- > y ;?i?)TO0 

^Tj^LXv^l. t:tiZiih(^mizh\-^X . 09-01 1 

mmi2iz7r.LfzmmMcom^zii^ 01 2 

Ltz^l,Z^'yi^:Limifzm<7)^mLXh^. ^ 

cofijtfcv^Tii. b-h>'y^2 1 2 'colfjit^y^ 
h^y^' 2 12' mmm^zii. mjMumi 0 5 ■ m 

c^-ia^l^v^T. -Yy^7l 0 3c03'[-jggE&Htfj;5t 
U7'2 12 ' b:{)i^{t^>iXTV*S„ ^LXmmy^y2 

1 2 ' c{i. fiii:trfflPiJi 0 5 ' iJt^oiMPgpi 

0 5 ' i^c^ait=?G-^Ti£a§tiTi^s, ; 

il^^tOj5:^7 ^ y 2 1 2 " C'-'{±. ^ y^y 1 0 3*^'B# 

ItniO^tri^t^iiifeUc^t. ^y^7 1 0 3*^^>ttiii$ 
^ii.sM(7)?mt:?t^-3T®t>'i. i a i/zmkti^Misb^tix 

-f^xh-h-iy^ylOSib^i^^itni^iil^ncom 

mznix±^tcmiAt^x^^x^^xdic. iimy^y2 

12' c-mmi^^ml^htLXV^l. tt.: ita ■/ f y 2 

12 ' cl &t;;'2 12 ' c2 (i. -fy^^l 0 3;^)^ibD± 
tii$^l/i^Mj&>U7'2 1 2 ' bc^F^Jffit&^-^TjI^I-g. J: 
atff^^*^Si«^^>tLTV^I.. imiX'ii. A y^y 1 0 

Sc^A^'h (.miM\2 1 0M%%) Cl ;^)\ b-h^y^' 
2 1 2 'to43^C<':o /&^^.b-hyy^2 i 2 'oioto 
ftguiJ (iJ^fDitHP 1 0 5 tJiSMUtcfiSLB.^^ y 
^7 1 ^'icmwi^umminzm.-tmmm 

tfi-^TfiKLTV^S^ crc^fijtj:-g,t. 012iO^Jj; 

0 h . mm^^m^ hzb px^ h . 
[oo57]0i4 (A)-(c)i±. if.%m(^\mm 
mm(D^mm. mmmmmmm^Tr^Lxu?^. 5:^; 
fi^<nm\,zii\^x . 09-01 iimmi2^z7^Lfzn 

Mb nm<r)nM{z\i. 0 1 2 t^^S Ltz'n^^z 1 0 0 ?:Jn 

i.tzm.<?^n^^:nLxhh. zm\xu. b-h^-y^' 
<7^ 4 --mmzm^-)X ^fi^fifm^h 4 -^t^dij^niffi 
U3 0 5mm^fixv^h. ^Lx^(r)mxu. mit^ 

^r-y>'^-^gP3 1 l&V-m2t0^r-^>'^-^gp^|iEg 

t-i>b-b>'y^'3i2 (T)W-mmx^tzm-mmi. ^ 
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t7)T>X7"3 08a — 308c OWgPS 0 8 d 
R?M^Olt5Sffl}llS^ 3 1 0 1 j; TjllSSiiT i - 1> * 
T-S)l> , ;0 j; 5 tt-l. i:M4^ag|53 1 1 atJU^lffjt 

09^t/Hl2«iGi;|5|tK^*/S-r« 

C:tO^Jtj;l>t, mi^O^r-^-y^-^ggs 1 ItOigiiW 

[ 0 0 5 8 ] H 1 5a. ^?hm<:ommmm.(^imm^ 
TjktfmmTh 0 , la 1 6 (4m 1 5 coi^&^m^m^m 

X. ^m\xM. vf-u^xx(^ym'^mmm {m^m 41 

3^^1^^^^^0^^-^>^■■4 0 ico-gpt L-CfiJfflLT 
aPfe. ^r_^^y^'4 0 lc0Si5O0%-<y^7 4 
0 3i:MlnlL. ^■\'bT^4 04?:fiLTMUcSM 

m2i?)GSiI.t LTm^^gPp°nC^»^S]^Si^ 4 1 

3*:^i|iyL-C^>S. iM'JIL>^:iM(i- £ii 2c7)iig[I^« 

-thmmmm 4 1 3t?f,^oT?m-&o 

[0 0 5 9] t/i^-^-y^MO Iti. miO^-^-y 
^'•g|5:5i-4 1 1 h%2<7)^~^yyyU%A \2}:.^mtX 

till 0)'T-l^i'f%'hA 1 1 {4. y^74 0 3 

ffl^gP^^fflfi£i-|>M«MgB4 1 1 ai:. >lcO|«4^ligP 
4 1 1 ai7)*il;&^^>g:tr|nlt®t>'l.7 7>'>''g|54 1 1 b 

ht^^m^'^fih. yyyjm 1 1 b(4. mmmm^ 

"m^tclX^-^l. ^iXyyy'J^A 1 Ibc^HP^t- 
li. MimmMJl4 1 1 c---*%M§#iTi^l>, ^- 
^4 0 2iOVN^>>>^'-4 2 5(4. 300'>X7'4 0 8- 

fcj;'.Ti«4^MgE4 1 1 eiComm\^co-ifcomm 
mzmti^tix V ^ I. . ^ (DMx t '^xT' 4 0 8 ■ ■ -opii 

4 0 8 m^xmm4 1 1 acomm^^^mm-ijcojf 
\^^zmJ^-^xmli!,Lxmm^mm^^fp^^^^'f■ 4 4 

0 4 l^^z^mm\ti> i i: ^It^^l-SrHlG^JEJfigt- 

^x^-^^mmmLx\-^i. m2(0'y~>'yym 
4 1 2(4. m2<:oai5^^j^-rss^}^9Si54 1 3 1 Hit 

j^i^rBm^itLxmrnmrnmiin-t^ m 3 oMgp^g 

fiSct-|>*gff^«tOTSgP4 1 2 a fc . lcr)W-mm 1 2 a 

co2-jcowzmn^jtixm%mMm4 1 si^zitsifj^-^x 
muxv^^-M(^{9m§^4 1 2 bsw'4 1 2 c b^^^m 

f^^tlXi^^, mieAZ^fi^Xol^Z^ ^U^>4 1 2ac?) 
(5{J-^*M4, miO^r-^y^-4 1 ltOffi^^Sgg4 

1 1 apm^^tLinmiu 1 2 d^%M§^iTv^i,, 

ttzMl Si^z^^^Xdi^z^ ¥SgP4 1 2 at;(4. Ill« 
^r-yy^-gP^M 1 107 7>'>^'gP4 1 1 btlSftZ-^M 

a7L4 1 1 c-km^t^4--j</yMimmMTi4 1 2 

e---*^?g^StiTl^^, mi<7)^-^'y:?'-'iI^M 1 1 k 



m2coy~i^y^^'s^ji-4 i2tii. m-^Lfznm?i4 1 

1 cS.tA'Ma?L4 1 2 eiZhtijm^$tiXm&$ti 

[0060] ZcomXU. m2(0^-iyy^'"m-!ri-4 1 2 
(DM^1]\^(Dmmz. 2-9(7)ia:tHP3&W§iiTV^|., 

m 1 6 t^^i 3 ;<7)?^a]gM*^€i^«ii<?)S?^a 

mm isi^-'yy^'co-mt Lxm^wf^tiK-:> 

SW}0\ ^-^4 0 2W\f7i;y^-4 2 5t;5£ff tTlS 
g§iX/iJi-^t(4, '>X7'4 0 8tOBg|i4 0 8 dCO^iH 

^&izm'^-thm$^mi:^~ti>m'SG^mmmzjfM 

^tlh. ^cOflJt^i^l/^Tt. '>x7'4 0 8t?)Wg|54 0 8 

dcrmii!,^-mtrzW\^'yyy4 2 5to^tti^a{4, ^ 

■V b X ^404 !> BS? IJ±^ ^ 

iiiT-^ h^m. m^^-!y^y4 03 mm itzt^^z 
mm 0 8 dt J: mj^irzmmGco'pxmmtii!± 
^miz^>sb i^iix^^&. ttzt^-ox^co 
X 0 K^m^xh . m^mmmtm 3 <DMMm^ 
-t^'^m^A 1 2ab(ommm^iimmmLx^ 
^hx^4 o4iortgpt®5i§tL. ^mm 12atm 
2(^m^^mf&tmmmm i3t(Dmmi&^ti 

3t»^ffi'5-C2Oi0^aiP4 0 5;&^^)tt£il$^l^, 

[006 1 ] zcomiz^mi. 1 ocoiim^B^fflv-^T 
ij^\>^mm<^m<%mmmzm-^x^%mit^tpx^ 
h . t^am 1 5 (^i^nmnxn . 2 oc?:)Ui[i', u 4 0 5 ^ 
mtx\^^t\ m 1 7 (CTj^-^r .i -3 1 , m2ff)y- y > / 
4 1 2 - (^^^nm-ntT^&^zm. D±mp4 0 5 

' ^W<1^hiio\<zLXhX\\ ;(7)^^t{4. iSM^M 
&tttiiP4 0 5 - i:{4R*fMtfi»rS»t=3fi#{tT 
KM-ri) o j; 0 ^z^h k . 1 0(7)iJ±mP4 0 5 ' /-i 
(tT* T . ^ y ^ 7 4 0 3 (C j; T ffl? I $ ^l^cffiM 
(4. IS^^aMg|54 1 3i0^ffi^#:tca':.-C?I^ll.„ 

[0062] _hiafij-c{4. n]p\mmm-^~^4o 3 to 

^^'>i-'y^/4 2 5at>''>x7^4 0 8 isffitife-rs 

togpwt torsi tsral^ ?fM LT j; V miiidrnxh i> . 
^£ii±immi. m2cDy~yy^-mj^4 1 2^zx-ox 
^•^^hmmmmf^^iix^^^. 

[00 63] HI 8(4, HI 5at^'Hl 7 liZTiklfzi^W 

mm(^mm\^^r^tx^^^^. ^c^ma. mic^)y~yy 

^'U^5 1 1077y>^"gP5 1 1 btOHP^t;ffi4ict04* 

i7)b°7-5 1 1 A-i-mztmfz^M. mi 5m/m 

1 7(;s^L;tii^i|]gMfcffl5I^I>„ :g-b°7-5 l l d--- 

(;(4. mMiis 1 ic-mm^ fix^^h. mmi5 1 
1 c-km2ff}'r-yyyn^^5 1 2tfgtt/i4oom 

ji?L5 1 2 d---fctcfat«A§tiT. mito^-- v-y 
^'gP»5 1 I(4m2t0^r-^'y^-gp^^5 1 2t;MtTE 
.JE$ill>„ ;oMT14. 4*Ob7-5 1 1 d-tK S 
il^aiSgPS 1 3 fcm3tOffigP^Sfi£^l>¥«gP5 1 2 a 
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^um 5 1 2 mn^ t. ^ 5 o 3 5 1 

[ 0 0 6 4 ] H 1 9{i. imm<7^'^nmm.<?^mmm<7^ 
mmi^m^^^mmmx'h "9 . h 2 o (4 ^ c^fij-cfflv ^s 

1 Hi^z^.Lfznm^utnm^z^ y~>yy6 0 1 

2i?)ffigP*\ €^gPp°n«^fflfigP6 1 3{Zi.-,Xm^ 

^Khh<7^X'hh. fit. c:<7)J^ffl^®±. HI 5-0 
18,lZ^.Lfz<%mm-h\i. m2<D^-iyyym^ (4 
12. 512) tCfflS^S ii7)^iiE^x*T-±# <ffiil-r 

c^mzBfii^titz^"^ h D^oi^ii-c-^m*jttf-ri> , y 
-yy^-6 0 1 i±. ^ 6 0 3t?3lils*[B]c7)-*t75 

mm-mmme 1 1 a. mmmm^mi^j: 

^yyyi^m 1 1 bat>'7 7yi^'ii6 1 1 ho^mmiz 

-mzim^iixmzmm^e 1 1 c mi-t4:$:co 

b°7-6 1 1 df)-^Ki:ijr-^^yy^^6 1 1 fc^i^ffl 

^KT14. n±aiP 6 0 >"<7 6 0 3£0W;i 3 6 
omfflPLTV^-g. (iP*>-f >'^7 6 0 3OTfi¥gEOS 

ij\^^mzhfz-oxmabx\>^^) . ^ixm^m^e 

1 1 a<DmWi1f\^-^mii. Di;l',P6 O 5A^AP^§i^/- 
r6]) i/zmmthmDmt>mi^zm\^tiim.m'o&^ 

01 9t^^Ep-C^^f iot:. tttiiPeO 5:5)^^jli±ai^^I 
^cSM(4. ^bl.gS^''^ h 7 0^g|5$-M?^i|lMg|56 1 3 
t?&-:)-C?in/Sf*. SSPl^lStlS, L/'C^^oTr^'h 

-6 1 1(4. M\^mwAX/ir~i.yy3^e 1 lOK 
#ft^:?iJffl§tLl> i: i: it;:. MJ^fflMgpe 1 3 fcttltail 

ZcomxU. b°5-6 1 l---&V^X7"6 0 8C0Wgg6 
0 8 d t\ ElKWOfl*|ti]*^^>^-v fx ^604 l^tS 
m&©5|-ri. >! ^rF^•rl.^^G^J^Jt•rl.X'<<-^f 
[0 0 6 5] ±fE#MT14. i^x^'i^WgP. ^-^ 

^i^y^ttdiy-yyi^'izmntz-^y-m^zx d , x 

[0 0 66] Ii[±t^fiD . *^0l!tCj:^liS\ =Se*Ofl?fL 



^m=Tmmcnimy~y^i^zimLxhmmm&<^m& 
[ 0 0 6 7 ] liiT. ^mmmm^zMimLfzmmcomiMco 

[0068] ( 1 ) H^^cD^itil (413, 513, 

6 13) i^-fimi'^Sjmmm^m^zr^^x^m 
ifi ixmimmmr{%mtim=f-uffn}%mmmxh -o 
X . lirie^iigc t (^m^zfrnW^rh nx&m^tumm 
i2abmmm:m4 1 s^zf^nxhfiti^mm^mm 

n^-tmUOA 05b i^-fhf'y Mi}i#:4 1 2 fc. 

vmm.wmitmmA 1 2 a^ztm^tix. m 
mmM^zmj--yx^%i:m3\L. m^mmM^zy^^x 
mmi:i%T&mm.^\M^x\^?^wfms'n<^Mmw. 

[00 69 ] (2) MfEjia^Sii. n-^'tXT- 
LxmBu~^\<zm^^tifz^y^^b. mu=t~^R 
my^^A03 tmm^Kt ^ ^ b T ^ ^ ^- 
i^y^A 0 1 b ^fi^ , wM'r-yyy'A 0 1 iifrta^ 
^ br ^ ^ B5t-ri> j: 3 tc|i|fB^ ^Htfffi 1 c^M 
iJ4 1 1 a^^TL. iiiBmitfoliii«a-:^«o^itiio 
Mz\±. m^^zmmimxwm.^tif^m.-^<^-^ 
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